
 

 
              
        
                  
                  
  

 
 
 

 
 

 
 

 

 
 

 
 

 
 

http://www.tower-technologies.com http://www.h-e.com 



 

 
 

  
                  
  

TABLE OF CONTENTS 
 
EXECUTIVE SUMMARY ................................................................................................. 1 
I. THE ON TIME, ON BUDGET STUDY ANALYZED SIGNIFICANT DISCONNECTS 
BETWEEN VERIFIABLE BROADCASTER-SUBMITTED DATA REGARDING THE 
TRANSITION AND ASSERTIONS THAT DTC OFFERED BASED ON INFORMAL, 
UNVERIFIABLE ESTIMATES ......................................................................................... 4 

A. The On Time, On Budget Study Determined That Structural Engineering 
Resources Will Not Delay The Repacking Based On Several Undisputed Facts ........ 5 
B. Negotiations With Tower Owners And The Channel Changing Capabilities Of 
Shared Antennas Will Not Delay The Repacking Process ........................................... 9 
C. The On Time, On Budget Study Took Into Account The Interdependent Nature Of 
Several Broadcaster Relocation Activities When Estimating That Broadcasters Can 
Meet The FCC’s Deadlines ........................................................................................ 10 
D. Recent FCC Rule Changes Will Expedite The Building And Zoning Permit 
Application Process ................................................................................................... 13 
E. The On Time, On Budget Study Provided Compelling Evidence That Antenna 
Manufacturers Can Meet The Increase In Demand For Antennas Following The 
Incentive Auction ....................................................................................................... 15 
F. T-Mobile Has Proposed A Plan To Address Market And Regional Considerations 
For The Repacking Process ...................................................................................... 16 
G. Broadcasters Can Prepare For The Post-Auction Relocation Process ............... 16 

II. THE ON TIME, ON BUDGET STUDY ACCURATELY ASSESSED THE NUMBER 
OF ANTENNAS BROADCASTERS WILL NEED TO REPACK .................................... 18 

A. The On Time, On Budget Study Accurately Estimated The Number of Stations 
Likely to Change Channels. ....................................................................................... 18 
B. DTC Agrees That A Significant Number Of Stations Can Reuse Their Existing 
Antennas On New Channel Assignments. ................................................................. 19 
C. The Supply Of Auxiliary And Temporary Antenna Systems Will Not Delay The 
Repacking. ................................................................................................................. 22 
D. The On Time, On Budget Study’s Conclusion That Broadcasters Can Repack On 
Schedule Did Not Depend On Antenna Sharing. ....................................................... 24 
E. Most Broadband Antennas Can Be Reused Without Materially Changing A 
Station’s Antenna Pattern. ......................................................................................... 25 

III. THE ANTENNA MARKETPLACE IS THRIVING AND EAGER TO SUPPLY 
INCREASED DEMAND ................................................................................................. 28 
IV. THERE ARE ENOUGH SKILLED TOWER CREWS AVAILABLE TODAY TO 
COMPLETE THE REPACKING PROCESS ON TIME .................................................. 31 



 

 
 

  
                  
  

A. DTC’s Reasons For Disqualifying Certain Tower Firms Are Invalid .................... 31 
B. Even By DTC’s Own Count, There Are Enough Tower Climbing Resources To 
Meet The FCC’s Repacking Deadline ........................................................................ 34 
C. The Supply Of Tower Climbing Resources Will Only Grow ................................. 41 

V. THERE ARE ENOUGH QUALIFIED RF CONSULTING ENGINEERS AND OTHER 
CONSULTANTS AVAILABLE TO COMPLETE THE REPACKING PROCESS ON TIME
 43 

A. Adequate RF Consulting Engineers Are Available To Complete The Repacking 
Process On Time ....................................................................................................... 43 
B. More Than Enough Structural Engineers Are Available To Assist With The 
Repacking Process .................................................................................................... 46 

VI. TRANSMITTERS WILL COME IN ON TIME AND WITHIN BUDGET ................. 49 
CONCLUSION .............................................................................................................. 51 
Appendix A – UHF Broadband Antenna Capability Data............................................... 53 
Reformatted Appendix G ............................................................................................... 57 
 



 

 
        
              
        
                  
                  
  

  
EXECUTIVE SUMMARY  
 
 
The 600 MHz incentive auction promises consumers greater access to a wealth of 
mobile broadband services, including improved healthcare, education and 
transportation. But the spectrum capacity needed to help satisfy exploding consumer 
demand will not become available until the television incumbents that are slated for 
relocation exit the 600 MHz spectrum.     
 
Working in partnership with William F. Hammett and Rajat Mathur of Hammett & 
Edison, Inc. and Jack Boone of Broadcast Tower Technologies, Inc., we developed the 
first data-driven analysis of the feasibility of a timely and cost-effective relocation 
process.1  Unlike prior submissions that had relied on subjective estimates and 
appraisals, our February 2016 study synthesized detailed, station-specific data that 
auction-eligible broadcast licensees submitted to the FCC under penalty of perjury using 
FCC Form 2100, Schedule 381.  We aggregated and processed this data as part of our 
412-page report and then compared the broadcaster-verified station data against the 
output of the FCC’s incentive auction studies to calculate total aggregate demand for 
broadcast relocation resources following the 600 MHz incentive auction.  We also 
added a qualitative dimension to the report by conducting personal interviews with 
scores of broadcast tower climbing firms, antenna manufacturers and structural 
engineers.  We then relied on the full sequence of relocation events that broadcasters 
had described to project the aggregate cost and cumulative timing of the 600 MHz 
relocation process.  While addressing all aspects of the transition process, our analysis 
focused on the most meaningful contributors to the expense and time necessary to 
transition the 600 MHz band and frequently used worst-case assumptions about both 
the duration of the activity and its cost in light of the list of available industry resources.  
Taking all of these factors into account, we determined that broadcasters could readily 
complete the relocation process within 39 months and for less than $1.75 billion.  The 
additional cost and time savings made possible through greater-than-estimated 
broadcast clearing, new vendors entering the market and other factors only lent 
additional confidence to our worst-case analysis.       
 
The National Association of Broadcasters disagreed with our conclusions and 
commissioned Digital Tech Consulting, Inc. (“DTC”) to respond to the On Time, On 

                                                 
1 See On Time and On Budget: Completing the 600 MHz Incentive Auction Repacking Process within the 
FCC’s 39-Month Relocation Deadline and the Budget Established by Congress (Feb. 17, 2016) (“On 
Time and On Budget”).   
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Budget study.2  DTC did not address the comprehensive analysis of the broadcaster-
verified data that we submitted.  Nor did DTC respond to the inaccuracies in its original 
filing that our On Time, On Budget study documented.  Instead, DTC relied on its own 
estimates and discussions with unidentified industry-watchers to assert that the data 
broadcasters submitted to the FCC under penalty of perjury was replete with error.   
Subject to a handful of exceptions, DTC did not identify the ostensible errors in the 
broadcaster-submitted data.  These omissions make DTC’s estimates nearly impossible 
to validate.  DTC also developed new subjective cost and timing estimates based on 
what it characterized as material omissions from the On Time, On Budget study.  
Finally, DTC used anecdotal reports from an uncertain number of telephone interviews 
to question the capabilities of many of the broadcast-industry suppliers we identified.   
 
In this study, we review and expand upon our initial analysis of broadcast-industry 
demand for relocation resources against the ability of broadcast vendors to supply the 
goods and services broadcasters require within 39-months and under $1.75 billion 
dollars.    
 
Part I analyzes the timing considerations associated with the 600 MHz broadcast 
transition.  We explain how our initial analysis accounted for the time required for 
negotiations with tower owners and local zoning approval as well as the potential for 
dynamic interactions among phases of the transition.  We also review how the recent 
liberalization of tower-siting rules as well as the potential for waivers in extraordinary 
cases promise to further accelerate the transition process.  Taken together, our end-to-
end analysis of the broadcast television operating environment reveals a favorable 
foundation for concluding the post-auction transition within 39-months as scheduled.   
 
Part II then takes a critical eye to the total number of antennas television broadcasters 
will need to conclude the transition.  DTC questioned the number, size, cost and 
complexity of the antennas we identified as requiring replacement.  DTC also 
questioned the ability of stations to reuse existing antennas following the 600 MHz 
transition.  We revisit the broadcaster-supplied data that helped us define the number, 
scope, physical location and capabilities of existing systems and affirm our earlier 
conclusions that limited equipment reuse is not only feasible, but also likely to occur.   
 
Parts III through VI address the supplier markets necessary to support the broadcast 
transition.  DTC questioned the capabilities of many of the vendors we had identified 
and NAB characterized several of these professionals as “fly-by-night” companies.  
Working together with Mr. Mathur of Hammett & Edison and Mr. Boone of BTTi, we 
conducted additional interviews with previously identified suppliers.  In our follow-up 
interviews, the vendors largely affirmed the capabilities they described to us originally 
                                                 
2 See generally Digital Tech Consulting, Inc., Response to T-Mobile and CCA Reports on the Broadcast 
Spectrum Repacking Timeline, Resource and Cost Study (Mar. 2016) (“DTC Response”).  
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and, indeed, many said they planned to add capacity and employees in anticipation of 
the 600 MHz transition.  They also reiterated the national scope of their operations.  
“We go wherever the work is,” more than one vendor told us.3  Since publication of the 
original On Time, On Budget study, moreover, numerous vendors, including several 
domestic and foreign vendors that our initial analysis had overlooked, have approached 
us and asked us to supplement our original filing to ensure we add their names to the 
pool of available broadcast-industry suppliers.  Our updated vendor lists show even 
more capacity than we had originally predicted – more than enough to complete the 600 
MHz transition on time and on budget.  To help connect broadcasters, qualified tower 
crews and engineering firms, the FCC should host a directory of service providers that 
all broadcasters could access prior to the close of the incentive auction.4  
 
The 600 MHz incentive auction promises transformative change of both mobile 
broadband and broadcast television.  A timely and cost effective 600 MHz transition will 
drive deeper value and innovation in both sectors while advancing the public interest in 
expanded convenience, connectivity and content for consumers. 

  

                                                 
3 See Ex Parte Letter from Trey Hanbury, Counsel, T-Mobile USA, Inc. to Marlene H. Dortch, Secretary, 
FCC, GN Docket No. 12-268, AU Docket No. 14-252 at 2 (filed Apr. 12, 2016) (“T-Mobile April 12, 2016 
Ex Parte”) (noting that tower companies “are more than prepared to travel wherever they are needed”).   
4 See On Time and On Budget at 47.  
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I. THE ON TIME, ON BUDGET STUDY ANALYZED SIGNIFICANT 
DISCONNECTS BETWEEN VERIFIABLE BROADCASTER-SUBMITTED 
DATA REGARDING THE TRANSITION AND ASSERTIONS THAT DTC 
OFFERED BASED ON INFORMAL, UNVERIFIABLE ESTIMATES 

The On Time, On Budget study is a data-driven, 412-page analysis that T-Mobile 
conducted in partnership with Hammett & Edison and BTTi.  T-Mobile conducted this 
analysis in response to DTC’s 2015 submission because it was concerned that DTC’s 
submission was factually inaccurate in numerous ways.5  The On Time, On Budget 
study confirmed that T-Mobile’s concern was well-founded.  DTC’s reliance on 
unsubstantiated estimates and informal survey responses obtained from an undisclosed 
number of broadcast industry participants over an uncertain period of time resulted in 
assertions that were wholly inconsistent with actual data about the transition.   

DTC’s latest response again misses the mark.  It fails to address the results of the On 
Time, On Budget study’s quantitative analysis of broadcasters’ sworn submissions to 
the FCC about the facilities the industry actually operates.  It fails to contest the study’s 
review, synthesis and correlation of antenna structure registries against the facilities of 
auction-eligible television broadcast licensees.  And it fails to confront the detailed data 
analytics used to develop inferences and conclusions from information television 
broadcast licensees have themselves submitted to the FCC under penalty of perjury, as 
the On Time, On Budget study did.    

DTC’s proffered criticisms of the On Time, On Budget study show only that DTC 
misunderstood the purpose of the study and its analysis.  Our study sought to validate 
and, where necessary, correct the informal estimates found in the DTC Report by 
performing a methodical analysis of publicly available FCC relocation simulation and 
broadcaster Schedule 381 data and conducting verifiable field research over a discrete, 
60-day period with named third-party manufacturers, consultants and service providers.   
The On Time, On Budget study was not intended to—and did not—address information 
in the DTC Report that appeared reasonable based on empirical data and analysis.  
DTC is thus off-base to suggest that the On Time, On Budget study failed to consider 
certain issues or components of the repacking process; the On Time, On Budget study 
addressed only those components of the broadcaster relocation process for which the 
data showed a significant discrepancy between verifiable data and what was conveyed 
in the DTC Report.  

The On Time, On Budget study, in other words, did not purport to address every 
conceivable element of the transition process.  Instead, our study relied on DTC’s 
estimates where they were reasonable and focused on presenting the full computational 

                                                 
5 Digital Tech Consulting, Inc., Broadcast Spectrum Repacking Timeline, Resource and Cost Analysis 
Study (Oct. 2015) (“DTC Report”). 
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environment used to produce results for key elements of the transition process that third 
parties, including DTC, could reproduce, question or correct.  DTC’s latest submission 
declines to engage in any sort of informed debate about the evidence or about the cost 
or timing of critical elements of the transition process.  It again relies on undocumented 
anecdotes and idiosyncratic assumptions—even though the On Time, On Budget study 
readily demonstrated the flaws that result from reliance on this type of unverified 
information.  More often than not, DTC’s latest assertions are not only incapable of 
replication, but also are flatly contradicted by quantitative and qualitative evidence 
available in the record.   

A. The On Time, On Budget Study Determined That Structural 
Engineering Resources Will Not Delay The Repacking Based On 
Several Undisputed Facts    

The On Time, On Budget study presented broadcaster-certified information on the 
number of broadcast towers that comply with the latest TIA structural standards.  As the 
study explained, the Schedule 381 data broadcasters submitted to the FCC 
demonstrated that far fewer towers will require structural engineering resources devoted 
solely to updating towers to the latest TIA standard than DTC had indicated.6  By 
analyzing data from representations made in every broadcast station’s Schedule 381 
submissions, the On Time, On Budget study found that 37.3 percent of tower structures 
already meet the TIA Rev. G standard.7  The Schedule 381 data also showed that 80 
percent of towers meet either the TIA Rev. G or Rev. F standard.8   

DTC’s response does not dispute the calculation of the number of towers meeting the 
TIA Rev. G or Rev. F standards, and it does not defend or substantiate its original claim 
that the number of towers that do not meet the TIA Rev. G standard “will likely result in 
a large number of stations requiring additional design work.”9  Taking a different tact, 
DTC’s latest argument is that the On Time, On Budget study asserted that a tower in 
compliance with the TIA Rev. G or Rev. F standard will not need any engineering 
analysis whatsoever.10   

The On Time, On Budget study made no such claim.  Our study instead provided 
broadcaster-verified data regarding the number of towers that meet the TIA Rev. F and 
Rev. G standards and showed that DTC had inaccurately estimated the number of 
                                                 
6 See On Time and On Budget at 29-30.  A formatting error caused some of the Antenna Structure 
Registration Number and call sign data not to appear in Appendix G to the On Time, On Budget Study.  A 
corrected version of the data is attached to this study.      
7 See On Time and On Budget at 29-30. 
8 See id. 
9 DTC Report at 21. 
10 See DTC Response at 6. 
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towers meeting the Rev. G standard in its original submission.11  Moreover, the number 
of towers that currently meet the latest structural standards was only one data point 
supporting the On Time, On Budget study’s conclusion that structural engineering 
resources will not impede the broadcaster relocation.  DTC’s latest submission failed to 
address the other structural engineering data forming the basis of the study’s 
conclusion.   

DTC’s criticism of our study’s other data points is equally without merit.  For instance, 
the On Time, On Budget study presented Schedule 381 data to show that 12 percent of 
auction-eligible UHF stations use an antenna capable of operating across the full range 
of the UHF Band.12  Our study showed that nearly 20 percent of UHF antennas can 
operate in one of six or more UHF channels at any one time,13 and explained that 
stations able to repurpose their current antennas to a newly assigned channel will not 
require the same amount of structural engineering resources as stations that need to 
change their antennas.14  DTC does not disagree with the conclusion that stations will 
require less structural engineering work if they can reuse their antennas.  It instead 
offers a fairly opaque argument about whether 76 stations’ antennas “would have to be 
removed from the towers and returned to their factories for remanufacturing if they were 
to be used in the post-repack channels, or replaced with new antennas.”15  This 
assertion conflicts with the practical facts of how broadband antennas operate; most 
broadband antenna tuning apparatuses that stations may need to adjust to re-
channelize an antenna are located near—not in—the antenna and do not require 
removing the antenna from the tower.16  More generally, the nature of the argument 
exemplifies that DTC cannot refute the evidence discussed in the On Time, On Budget 
study as support for its antenna reuse calculations.  That evidence informed the study’s 
finding that adequate structural engineering resources are available to meet the 
repacking process.                 

DTC does not attempt to raise an issue about the Schedule 381 data the On, Time, On 
Budget study highlighted showing that approximately 50 percent of broadcasters’ 
current antennas are side-mounted antennas that are much less challenging to upgrade 

                                                 
11 See On Time and On Budget at 29-30. 
12 See id. at 13-14.  
13 See id. at 14.  
14 See id. at 28, 36. 
15 DTC Response at 11.  To the extent DTC is claiming that the 76 antennas it alludes to but does not 
identify are not actually broadband antennas, DTC’s claims contradict the only known source of 
information about these facilities, namely the Schedule 381 information that broadcasters themselves 
were required to file with the FCC and certify as to the accuracy of that information. 
16 See infra Section II.B.  
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than top-mounted antennas.17  As the study noted, “[r]eplacing current side-mounted 
antennas with new side-mounted antennas (or retuning current antennas, when 
possible) should significantly reduce the number of tower modifications needed to 
complete the repacking process.”18  That is because broadcasters with side-mounted 
antennas that do not need extensive tower modifications will reduce demand for 
structural engineering services.19  The undisputed data point regarding side-mounted 
antennas supports the conclusion that current structural engineering resources can 
meet the relocation deadlines.    

Nor does DTC refute the accuracy of—or even address—the information in the On 
Time, On Budget study drawn from the FCC Antenna Structure Registration (ASR) 
database on the many broadcast television stations that share common tower 
structures.20  According to the ASR database, sites with multiple antennas will reduce 
the number of towers needing structural analysis by 17 percent.21  The efficiencies 
produced from multiple stations located on the same structure potentially using the 
same engineering firms support the timing estimates in the On Time, On Budget study.   

DTC also does not refute the evidence discussed in the On Time, On Budget study 
regarding the number of broadcast structures that are shorter than the Federal Aviation 
Administration’s maximum height restriction.  The data shows that almost 82 percent of 
all auction-eligible television antenna structures are fewer than 375 meters (1,230 feet) 
tall and that 99.2 percent of structures are fewer than 2,000 feet tall.22  As shown in the 
chart below, the median height of all broadcast towers is approximately 180 meters (590 
feet) tall: 

                                                 
17 See On Time and On Budget at 33. 
18 Id. at 34. 
19 See id. 
20 See id. at 28. 
21 See id. 
22 See id. at 31-33. 
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Broadcasters operating on towers that are shorter than 
the FAA and FCC’s presumptive maximum structure 
height can install a taller antenna without necessarily 
adding height to the existing tower structures.  More 
importantly, the low average height of existing broadcast 
towers relative to DTC’s claims means that whatever 
structural work may be required on a structure will 
involve shorter towers that generally pose far fewer 
structural challenges and complications than the larger 
towers DTC improperly assumes are so prevalent.23     
 
By combining the FCC’s prior repacking simulations with 
broadcasters’ Schedule 381 data, our study estimated 
the range of stations that will likely exit the market 
through the auction and the number of stations likely 
able to reuse their broadband antennas after the auction.  
The On Time, On Budget study further refined the 
number of unique antenna structures that will require 
attention from structural engineers based on the number 
of remaining stations that are sited on the same tower 

                                                 
23 See id. 

935-Foot-Tall Broadcast Tower 
Lexington, Kentucky (2010) 
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structure.  Moreover, it corrected several faulty assumptions in DTC’s initial submission, 
including: (1) the number of towers that are TIA Rev. G compliant; (2) the percentage of 
stations operating today using side-mounted antennas; and (3) the actual number of 
structural engineering firms available to assist with the broadcaster repacking process.   

B. Negotiations With Tower Owners And The Channel Changing 
Capabilities Of Shared Antennas Will Not Delay The Repacking 
Process   

The On Time, On Budget study agreed with DTC’s original claim that negotiations with 
third-party tower suppliers should take “about 90 days” and would “run[ ] parallel with 
[stations’] engineering activities.”24  Based on our collective experience, broadcasters 
can engage in negotiations with tower owners while simultaneously handling other 
aspects of the construction permit application process.   

DTC’s latest submission confusingly argues as though the parties had differing 
positions; DTC complains that the On Time, On Budget study failed to consider that 
many stations will need to negotiate with tower owners regarding potential changes to 
antennas and modifications to towers, which DTC estimated could take up to 90 days.25  
But the On Time, On Budget study relied on the conclusion in the DTC Report that 
“contractual review between the tenant and its company . . .  [will] be about a 90-day 
process, running parallel with the engineering activities.”26  In other words, we agreed 
then and agree now that, in most cases, the third-party tower owner contractual review 
process will not create significant delays because broadcasters will negotiate with tower 
owners at the same time they tackle other critical steps in the relocation process.  And 
in the limited number of instances where negotiations are prolonged, the FCC has made 
clear that stations may seek waivers of the three-month deadline to submit their 
construction permit applications.27  

Publicly available information about tower ownership bolsters this conclusion.  The 
broadcaster-certified Schedule 381 data summarized in the On Time, On Budget study 
showed that 51 percent of UHF and VHF broadcast stations operate on towers that are 
wholly owned or owned in part by the station, including stations that operate distributed 
transmission systems involving multiple towers.28  Broadcasters that own their antenna 
                                                 
24 DTC Report at 34. 
25 See DTC Response at 7; see also DTC Report at 34. 
26 DTC Report at 34 (emphasis added). 
27 See Expanding the Economic and Innovation Opportunities of Spectrum Through Incentive Auctions, 
Report and Order, 29 FCC Rcd 6567 ¶ 546 (“Incentive Auction Report and Order”).  
28 See On Time and On Budget at App. D.  When considering only UHF stations, 45.3 percent of UHF 
stations own their antenna structures, including stations that operate distributed transmission systems.  
See id.    
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structures will not face the widespread contractual negotiation gridlock DTC claimed the 
industry should expect.  And for the 49 percent of stations that operate on a leased 
tower space, broadcast licensees and tower owners alike have strong incentives to 
prepare for and accelerate lease renegotiation.29  In addition, in the event of a protracted 
negotiation, stations and tower owners can enter into a letter of intent to provide the 
requisite reasonable assurance before the construction permit deadline, establishing the 
fundamental terms of any new lease while continuing to negotiate a more formal lease 
agreement in tandem with other construction activities.         

DTC claims that if a station operates on a shared antenna and the multi-channel 
antenna is not capable of operating on the stations’ new channels, then the RF 
consulting and tower analysis process “must be carried out for all of the stations on the 
antenna to determine a new solution.”30  As an initial matter, DTC’s latest statement 
overlooks the very real potential for some stations that currently share antennas to 
surrender their licenses during the reverse auction.  And every station that cannot 
continue to share a common broadband antenna will not necessarily need a separate 
engineering consultant; there are obvious and considerable efficiencies from retaining a 
single consultant for the common project.  Even if two (or more) stations are no longer 
capable of sharing the same broadband antenna post-auction, the stations will 
nonetheless likely stay on the same tower and can create efficiencies by coordinating 
their relocation process through a single structural engineer or engineering firm.31    

C. The On Time, On Budget Study Took Into Account The 
Interdependent Nature Of Several Broadcaster Relocation Activities 
When Estimating That Broadcasters Can Meet The FCC’s Deadlines 

The On Time, On Budget study reviewed each of the components of the construction 
permit application and construction phases of the broadcaster relocation process.  The 
study combined (1) the results of the FCC’s repacking simulations; (2) the data 
broadcasters submitted in their Schedule 381 filings; and (3) our knowledge of the 
scope of available RF consulting engineers, structural engineers and tower climbing 
firms to determine that broadcasters can meet the three-month construction permit 
application deadline and the 39-month relocation deadline.  DTC’s latest response 
largely fails to address the data and arguments on these points, particularly related to 
the availability of structural engineers.  While it presented a comprehensive overview, 
the On Time, On Budget study focused especially on structural engineering resources 

                                                 
29 See, e.g., Ex Parte Letter from Christine M. Crowe, Counsel, American Tower Corp. to Marlene H. 
Dortch, Secretary, FCC, GN Docket No. 12-268 (filed Mar. 21, 2016).  
30 DTC Response at 7. 
31 We address DTC’s latest claim that the On Time, On Budget study did not properly analyze the channel 
change capabilities of many of the shared antennas in further detail below.  See infra Section II.B.  
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because DTC had originally claimed that a lack of those resources would create the 
primary “bottleneck” to the construction permit application process.32 

DTC now asserts that the On Time, On Budget study failed to recognize 
interdependencies between RF consulting engineers, structural engineers, antenna and 
transmitter manufacturers and other consultants associated with filing a construction 
permit application.33  This assertion is wrong.  Our study focused on rebutting DTC’s 
inaccurate estimates—and identified several inaccuracies relating to resources 
broadcasters need to file construction permits—but it also fully recognized the 
interdependencies between these resources.   

DTC’s initial report included a diagram listing several types of vendors that broadcasters 
may need to employ during the construction permit application phase of the transition 
process.  The diagram estimated the number of months necessary to complete the pre-
application projects tasked to each vendor and showed how broadcasters would 
simultaneously work with RF consulting engineers, tower structural engineers, 
transmitter manufacturers, tower and antenna installers, attorneys and antenna 
manufacturers throughout the construction permit application phase.34  The diagram set 
periods of “at capacity” and “off peak” production for each of the construction permit 
application resources starting at the release of the Channel Reassignment Public Notice 
and spanning across 16 months.  The diagram showed that, even according to DTC, 
broadcasters will work to accomplish different construction permit application planning 
activities simultaneously.  For example, the dark green shading in the diagram shows 
that RF consulting engineers and tower structural engineers will both work at capacity 
during the first two months of the construction permit application window.  The diagram 
is reproduced below:   

                                                 
32 See DTC Report at 22, 39. 
33 See DTC Response at 7.  In typical fashion, DTC’s generalized complaint did not identify any specific 
deficiencies in the On Time, On Budget study’s analysis or attempt to rebut any particular portion of the 
study.   
34 See DTC Report at 39. 
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The On Time, On Budget study expanded on DTC’s diagram.  It provided a logical, fact-
based explanation of the adequate supply of the various resources that broadcasters 
will need to complete construction permit applications by the application deadline.  DTC 
originally estimated that once structural engineers performed their construction permit 
tasks, all other consultants could complete their work within one month.35  The On Time, 
On Budget study proved that the scope of necessary structural engineering work is far 
less than DTC claimed in its original submission and that many more structural 
engineers are available to assist with the repacking than DTC originally represented.    

The On Time, On Budget study did not dispute that relocating broadcasters will need to 
consider the interdependent nature of construction permit application planning activities.  
The study demonstrated that adequate structural engineering resources exist today to 
meet the expected needs of remaining broadcasters post-auction, undermining DTC’s 
argument that broadcasters would be unable to submit timely construction permit 
applications.  DTC’s about-face claim that the various pre-application activities will 
collectively limit broadcasters’ abilities to timely file construction permit applications is 
baseless; DTC offers no explanation as to why its prior determination that other pre-
application activities could conclude within one month after completion of structural 
engineering work is now wrong.     
                                                 
35 See DTC Report at 39 (“DTC estimates that it will take the tower structural engineers nearly 14 months 
to clear the backlog anticipated when all potential repack stations receive notification of channel 
change . . . .  We estimate that the entire process will take about 15 months as RF engineering, legal 
work and equipment quotes must wait on structural engineering reports to finish their tasks.”).    
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D. Recent FCC Rule Changes Will Expedite The Building And Zoning 
Permit Application Process  

There is no question that, as the FCC found in its 2014 decision to adopt phased 
construction permit periods and DTC noted in its 2015 submission, the repacking 
process will not proceed in lockstep with uniform progress across every market in the 
country.  Instead, like any other complex transition process, the 600 MHz broadcast 
transition will involve different markets progressing to the new, post-auction band plan 
at different rates of speed.  The time necessary to acquire local building permits and 
approve any necessary zoning modifications, for example, will vary from jurisdiction to 
jurisdiction, depending on both conditions peculiar to the television transmitter sites in 
the affected market and the stations remaining in the broadcast band following the 
incentive auction.  The variation in federal, state and local processing times may affect 
the ability of some markets to advance at the same rate of speed as others.   This 
variation is neither unexpected nor unpredictable: the areas and sites most likely to 
encounter procedural hurdles are widely known, and a well-organized transition will 
commence the local building and zoning aspects of the relocation process in the more 
procedurally challenging areas even as it directs the majority of on-the-ground, capital 
and human resources to those areas that raise fewer concerns for state, local or federal 
governments. 

Given the widely anticipated divergence in processing times among different 
jurisdictions, DTC’s claim that the On Time, On Budget study did not consider the time 
needed to acquire building and zoning permits falls flat.36  Unlike many of DTC’s 
inaccurate estimates, its original assessment that obtaining zoning and building permits 
would generally take approximately three months did not appear grossly inconsistent 
with past experience or available empirical data; therefore, the On Time, On Budget 
study did not dispute it.37  DTC itself states in its most recent submission that stations 
can apply for building and zoning permits “while waiting for the FCC approval” of 
construction permit applications.38  Stations can likewise take several additional steps 
towards completing the relocation while those zoning and building permit applications 
are pending, such as ordering and waiting for equipment.39   

DTC’s implication seems to be that the FCC should base its station relocation planning 
on a “worst case scenario” that assumes every single station (1) will need to apply for 
new zoning and permitting and (2) will experience significant delays in obtaining new 
zoning and permitting approvals.  This type of uniform procedural stonewalling runs 

                                                 
36 See DTC Response at 8. 
37 See DTC Report at 35. 
38 Id. at 7-8. 
39 See id. at 8. 
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contrary to experience and, following the FCC’s 2014 Broadband Infrastructure Order 
that sharply limited the types of objections state and local zoning authorities can raise to 
facilities siting requests, is unlikely to occur.40   

The Broadband Infrastructure Order adopted rules limiting the ability of state and local 
jurisdictions to delay zoning requests for communications facilities.41  The FCC adopted 
these rules specifically with an eye towards the incentive auction; the agency concluded 
“that inclusion of broadcast service equipment in the scope of transmission equipment 
covered by the provision furthers the goals of the legislation and will contribute in 
particular to the success of the post-incentive auction transition of television broadcast 
stations to their new channels.”42  Among other things, the agency included broadcast 
transmission equipment, including antennas and coaxial cable, within the scope of 
facilities for which state and local governments cannot deny modifications when the 
modifications do not “substantially change the physical dimensions” of a tower or base 
station.43  Under the FCC’s liberal definition of a “substantial change,” a tower outside of 
a public right-of-way will only undergo a “substantial change” if a modification “increases 
the height of the tower by more than ten percent or by the height of one additional 
antenna array with separation from the nearest existing antenna not to exceed twenty 
feet, whichever is greater.”44  The FCC found that its rules would “expedite and 
minimize the costs of the relocation of broadcast television licenses that are reassigned 
to new channels in order to clear the spectrum that will be offered for broadband 
services through the incentive auction . . . .”45  Some stations will encounter delays, of 
course.  But for those stations, the Commission has established a waiver process that 
offers a remedy without unnecessarily delaying the repacking process as a whole.  DTC 
itself anticipated that local zoning and other approval issues would merit FCC waiver of 
certain deadlines.46  But DTC’s failure to acknowledge the FCC’s rule changes in both 
its original and supplemental submissions undercut DTC’s most recent claim that zoning 
and permitting issues will significantly delay the broadcaster relocation process.      

                                                 
40 See generally Acceleration of Broadband Deployment by Improving Wireless Facilities Siting Policies, 
et al., Report and Order, 29 FCC Rcd 12865 (2014). 
41 See id. 
42 Id. ¶ 153. 
43 Id. ¶ 15.  
44 Id. ¶ 188. 
45 Id. ¶ 153. 
46 See DTC Report at 23.   To the extent the FCC is able to anticipate areas of the country where 
acquiring zoning or building permits will be particularly problematic, it should organize its broadcaster 
relocation process so that those areas are repacked at the end of the transition.  See Ex Parte Letter from 
Trey Hanbury, Counsel, T-Mobile to Marlene H. Dortch, Secretary, FCC, GN Docket No. 12-268, AU 
Docket No. 14-252 (filed Mar. 3, 2016) (“T-Mobile Repacking Ex Parte”).  
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The On Time, On Budget study agreed with DTC’s original determination that broadcast 
stations will need approximately three months to secure zoning and permitting 
approvals.  The study concurred with DTC’s estimate based on prior experience and the 
FCC’s 2014 rules that restrict state and local zoning and permitting agencies’ authority 
to delay the repacking process.  DTC’s latest submission presents no convincing 
evidence that zoning and permitting issues will materially delay the repacking process.     

E. The On Time, On Budget Study Provided Compelling Evidence That 
Antenna Manufacturers Can Meet The Increase In Demand For 
Antennas Following The Incentive Auction 

The On Time, On Budget study surveyed the current broadcast antenna marketplace 
and antenna manufacturers’ efforts to meet the increased demand that will come 
following the incentive auction.47  It used broadcasters’ submitted Schedule 381 data to 
demonstrate that companies other than the two largest antenna manufacturers have 
manufactured approximately 30 percent of currently deployed television antennas used 
by full-power and Class A stations.48  The study also presented evidence that antenna 
manufacturers are gearing up for the post-auction surge in demand.49  For example, 
one antenna manufacturer ordered hundreds of thousands of dollars of supplies in 
anticipation of the repack, and another manufacturer reopened a U.S. factory that it had 
previously shuttered.50  DTC’s most recent submission does not address any of this 
evidence of the growing supply for broadcast antennas.   

Instead, DTC complains that the On Time, On Budget study assumed that 
manufacturers would build antennas for stock and therefore underestimated equipment-
delivery times.51  DTC’s inability to point to anywhere that the On Time, On Budget 
study made such a claim is telling.  Our study assumed no such thing. To the contrary, 
the study discussed manufacturers’ ability to expand existing capacity to satisfy the 
upcoming increase in demand.52  It never assumed that antenna manufacturers would 
pre-produce antennas.  While such a course of action would represent a prudent 
decision—and would have the added benefit of accelerating the transition—the benefits 
of pre-production were not included in, or relevant to, the study’s conclusion that the 
transition can conclude as scheduled based on an adequate supply of television 
broadcasting equipment.   

                                                 
47 See On Time and On Budget at 20-21. 
48 See id. at 20. 
49 See id. at 21. 
50 See id. 
51 See DTC Response at 8. 
52 See On Time and On Budget at 21.  
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F. T-Mobile Has Proposed A Plan To Address Market And Regional 
Considerations For The Repacking Process 

T-Mobile recently presented guiding principles for a regional repacking process to the 
FCC.53  Under T-Mobile’s proposal, the FCC would divide the country into eight regions 
and create multiple, parallel repacking processes in each region.54  The process of 
unraveling tangled daisy-chains of interference would start from the corners in each 
region where the relationships among stations are less complicated and move toward 
the more interconnected areas.  This approach would ensure the timely availability of 
additional low-band wireless broadband spectrum in a mix of low-density rural markets, 
such as the rural Northeast, as well as high-density urban markets, such as South 
Florida.55  And by clearing the corners of each region first, it would reduce the 
complexity of the task of untangling the interconnected stations at the center of each 
region.  For example, as NAB has recently noted, broadcasters in major metropolitan 
markets like New York City and Denver are likely to need longer to clear out of the 
band.56  Starting the relocation process in areas other than these metropolitan areas 
allows vendors to focus clearing resources on easier-to-clear markets while providing 
lessons and paving the way for more complex markets.  An additional benefit of this 
approach would be to allow stations located in the more complex and procedurally 
challenging locations of each region to start the process, including filing for permits, 
early on, even as other markets outside the most complex areas progress toward or 
complete the transition to a post-auction band plan.57  This type of concurrent, regional 
relocation process will help avoid many of the zoning, permitting and temporary facility 
concerns that DTC belatedly raises in its most recent submission.58  An orderly 
transition plan should also help allow tower crews to prepare for relocating from one 
part of a repacking region to another and aid antenna and transmitter manufacturers in 
prioritizing orders.           

G. Broadcasters Can Prepare For The Post-Auction Relocation Process  

There is no reason for broadcasters to hold off on preparing now for the post-auction 
relocation.  DTC suggests that most broadcasters will not know their channel 
assignment until after the close of the auction and therefore cannot get reliable quotes 

                                                 
53 See generally T-Mobile Repacking Ex Parte. 
54 See id. at attach. 3. 
55 See id. at attach. 16.  
56 See Patrick McFadden, Time to Stick to the Facts and Find the Right Answer, NAB Policy Blog (Mar. 
23, 2016, 1:20 PM), https://nabroadcasters.wordpress.com/2016/03/23/time-to-stick-to-the-facts-and-find-
the-right-answer/.  
57 See T-Mobile Repacking Ex Parte at attach. 16.  
58 See DTC Response at 10. 
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for channel-specific components.59  The facts do not support DTC’s sky-is-falling view of 
industrial paralysis in the face of some measure of uncertainty.  Stations that are not 
participating in the auction can conduct a comprehensive inventory, including item 
number, manufacturer, photographs of the installation, and related information for all 
equipment necessary.  Broadcasters can also assemble critical documentation, such as 
tower blueprints, that will be useful in the transition.  They can gather information about 
the local permitting and zoning processes and familiarize themselves with new features 
and staff.60  And all stations can and should review their latest tower structural analysis 
and begin evaluating the advantages and disadvantages of particular replacement 
equipment options.61  For example, while an antenna manufacturer may not be able to 
provide a broadcast station with an exact estimate for a particular replacement antenna 
until after the auction, a station could review options for antennas that would or would 
not likely require tower modifications.  All of this information should be assembled and 
stored in an organized manner, and duplicates could be made of key documents so that 
vendors have ready access to the material when developing cost estimates for any 
frequency relocation that may be required.   

DTC’s latest study fails to acknowledge many of the meaningful planning activities that 
stations can undertake prior to the close of the 600 MHz incentive auction, but implies 
that some limited planning could occur if the FCC adopted rules to allow broadcasters to 
receive reimbursement for pre-auction relocation expenses.62  The FCC recently 
adopted a Declaratory Ruling to clarify the scope of pre-auction expenses eligible for 
reimbursement.63  The FCC decided that it will reimburse broadcast stations for “costs 
reasonably incurred” before and during the auction that otherwise are eligible for 
reimbursement.64  The FCC’s ruling will “allow[ ] broadcasters to get a jump start on the 
relocation process” and “promote a rapid, non-disruptive transition following the 
broadcast television spectrum incentive auction.”65  The Declaratory Ruling provides 
certainty to broadcasters by allowing some relocation work to begin before the FCC 
releases its Channel Reassignment Public Notice.  The FCC’s recent decision to 
authorize reimbursement for qualified planning expenses will further accelerate the 
transition.          

 
                                                 
59 See id. at 16.  
60 See On Time and On Budget at 44. 
61 See id. at 47.  
62 DTC Response at 16. 
63 See Expanding the Economic and Innovation Opportunities of Spectrum Through Incentive Auctions, 
Declaratory Ruling, FCC 16-47 (rel. Apr. 18, 2016).  
64 Id. ¶ 6. 
65 Id. ¶ 1. 
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II. THE ON TIME, ON BUDGET STUDY ACCURATELY ASSESSED THE 
NUMBER OF ANTENNAS BROADCASTERS WILL NEED TO REPACK 

DTC contends that the On Time, On Budget study overestimated the number of stations 
capable of operating on existing antennas, failed to account for the costs of replacement 
or temporary antennas and assumed that stations would share broadband antennas.  
DTC’s objections are both unsupported and misleading.   

A. The On Time, On Budget Study Accurately Estimated The Number of 
Stations Likely to Change Channels. 

Based on the FCC’s repacking simulations, the On Time, On Budget study estimated 
that between 956 and 1,199 stations would need to be repacked, absent pre-auction 
optimization to keep stations on their existing channels.66  With optimization, that 
estimate dropped to between 796 and 967 stations.67  Even those numbers are 
conservative: updated reverse-auction participation modeling showed that even fewer 
stations may need to repack.68 

 
Nothing in DTC’s response casts doubt on our study’s estimates, which used the older, 
more conservative values the FCC produced in 2014.  In fact, DTC now admits that the 
number of stations that the FCC will need to repack “could be less than [DTC’s own] 
estimates.”69  Moreover, DTC fails to acknowledge, much less correct, the manifest 
errors in its original report.  As the On Time, On Budget study noted, DTC’s original 
report misstated the number of stations exiting the marketplace under the FCC’s 84 
megahertz and 126 megahertz repacking simulations.70  And the number of stations that 
DTC’s original report listed as eliminated, unmoved, or repacked in the 126 megahertz 
repacking scenario did not equal the total number of eligible UHF stations.71  In short, 
DTC’s response fails to correct errors in its original report or seriously refute the On 
Time, On Budget study’s estimates of the number of stations that will likely change 
channels following the incentive auction. 
 
 
 
 

                                                 
66 See On Time and On Budget at 19. 
67 See id. 
68 See id. at 19-20. 
69 DTC Response at 17.   
70 See On Time and On Budget at 8. 
71 See id. 
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B. DTC Agrees That A Significant Number Of Stations Can Reuse Their 
Existing Antennas On New Channel Assignments. 

DTC does not dispute that 26 out of 102 stations in the 126 megahertz clearing range 
could operate on their new channels with their existing antennas or address the other 
91 stations that operate outside of the 126 megahertz clearing target using fully 
broadband antennas.72  Instead, DTC relies on unattributed statements to argue that the 
Schedule 381 data cited in the On Time, On Budget study improperly listed 76 stations 
within the 126 megahertz clearing range as using antennas capable of operating in the 
post-auction TV band.73  This assertion has no basis.  DTC cites just four examples of 
stations purportedly misidentified in the study, two of which were not actually among the 
stations the study identified as having an antenna capable of operating over the entire 
UHF Band.74  

The On Time, On Budget study analyzed Schedule 381 data broadcasters submitted to 
the FCC and determined that nearly 20 percent of UHF antennas are capable of 
operating on six or more UHF channels.75  Those submissions were due to the FCC by 
July 9, 2015—almost four months before DTC submitted its original report.76  Yet DTC 
made no effort to incorporate the Schedule 381 data into its calculations.  Instead, DTC 
relied on “expert” opinions presented without attribution or any objectively verifiable 
basis.77   

In its response to On Time, On Budget, DTC asks the FCC to credit its unverifiable 
claims over the official data broadcasters certified to in their Schedule 381 filings.  
According to its unnamed sources, DTC claims that somewhere between 49 and 76 

                                                 
72 One-hundred and ninety three auction-eligible broadcasters use an antenna that supports the entire 
UHF Band, including three stations whose current auction status is unknown with any certainty.  See On 
Time and On Budget at App. B; Stipulation of Voluntary Dismissal Pursuant to F.R.A.P. 42(b), The 
Videohouse, Inc., et al. v Fed. Commc’ns Comm’n, No. 16-1060 (D.C. Cir. May 5, 2016).  An additional 
five broadcasters report using an antenna that supports every channel in the UHF Band other than 
Channel 51.  See On Time and On Budget at App. B.  Moreover, 217 stations have antennas that support 
Channels 15 to 29, which is the most likely range of channels in which the FCC will repack stations that 
continue to operate if the incentive auction were to clear 126 megahertz of spectrum.  See id.    
73 See DTC Response at 11.  DTC also claims that the On Time, On Budget study misidentified 49 
stations within the 84 megahertz clearing target as using antennas capable of operating in the post-
auction TV band.  Id.  Here too, DTC does not identify the stations that have filed data with the FCC 
ostensibly misrepresenting the nature of their antennas. 
74 See On Time and On Budget at 13, App. B.   
75 See id. at 14. 
76 See Media Bureau Announces Incentive Auction Eligible Facilities and July 9, 2015 Deadline for Filing 
Pre-Auction Technical Certification Form, Public Notice, 30 FCC Rcd 6153 (MB June 9, 2015). 
77 See DTC Response at 11. 
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stations misrepresented their antennas’ capabilities.78  DTC does not identify which 
broadcast licensees erred in their submissions to the FCC, nor does it offer any 
concrete data to support its claims.79  Indeed, the only specific examples DTC cites are 
four stations sited on the Mt. Wilson tower in Los Angeles.80  Two of those stations—
KXLA-TV and KJLA-TV—were never mentioned in the On Time, On Budget study’s list 
of stations capable of operating on a lower channel.81  Based on those stations’ 
Schedule 381 data, the On Time, On Budget study reported that the stations’ shared 
antenna can operate on Channels 32-51.82  As for DTC’s claim that the antenna shared 
by the other two stations on the Mt. Wilson tower—KDOC-TV and KOCE-TV—was 
“specifically built for Channels 32 to 51, and cannot operate in the lower portion of the 
band,”83 this claim directly contradicts the information those stations provided to the 
FCC in their certified Schedule 381 submissions.84   

Some broadcast licensees may have unintentionally misreported the broadband 
capabilities of their antennas.  To explore this possibility, Hammett & Edison reviewed 
antenna specification sheets for each of the antennas that broadcast licensees 
identified as capable of broadcasting across the entire UHF Band.85  Hammett & Edison 
then contacted several antenna manufacturers to gather information on the sub-banding 
of particular antenna makes and models.86  Based on a review of antenna specification 
                                                 
78 See id. 
79 See id. at 4, 11. 
80 See id. at 11. 
81 See On Time and On Budget at 13, App. B.   
82 See id.   
83 DTC Response at 11.      
84 See On Time and On Budget at App. B.   
85 As one example, Hammett & Edison reviewed the specification sheet for the Scala 4DR series UHF 
antenna and determined that, despite the general specifications stating that the product can operate 
between 470 and 862 MHz, the models are actually manufactured to operate within one of three sub-
bands (470-560 MHz, 560-656 MHz or 656-862 MHz).  See Kathrein Scala Division, 4DR Series 
Parapanel® UHF-TV Antennas and Arrays, available at http://www.kathreinusa.com/wp-
content/uploads/2015/09/4DR-4S.pdf.     
86 Hammett & Edison contacted Dielectric and Radio Frequency Systems to determine which (if any) of its 
antennas are limited to particular sub-bands.  Dielectric informed Rajat Mathur of Hammett & Edison that 
certain antennas in the Dielectric “TU” series are not fully broadband.  Specifically, models TUC, TUD, 
TUE and TUG are broadband panel antennas that are optimized for various sub-bands.  Model TUC is 
optimized for channels 14-20, model TUD is optimized for channels 20-30, model TUE is optimized for 
channels 30-40, and model TUG is optimized for channels 40-51.  Further, Dielectric model TUF is a non-
broadband, slot antenna and model TUM is a circularly polarized broadband antenna that is only 
guaranteed to operate across approximately 20 channels in the UHF Band.  Dielectric models TUA and 
TUP are fully broadband, non-optimized panel antennas.  RFS informed Hammett & Edison that, in 
addition to the two PHP panel antennas custom designed for the four stations in Los Angeles DTC 
identified in its latest submission, earlier versions of its PHP panel antennas are limited to operating over 
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sheets and sub-banding information from Dielectric and RFS, Hammett & Edison 
estimates that no more than 45 stations within the 126 megahertz clearing target use 
fully broadband antennas that may not be capable of operating in the post-auction 
remaining TV band.87  Using the same methodology, Hammett & Edison estimates that 
a maximum of 31 stations within the 84 megahertz clearing target use antennas that 
may not be capable of operating in the post-auction remaining TV band.  Hammett & 
Edison’s estimate of the number of stations using “broadband” antennas within the 126 
megahertz clearing target that may not actually be capable of broadcasting across the 
entire UHF Band is 40 percent less than DTC’s estimate.88  And while these stations’ 
antennas may be optimized for a particular subset of channels within the UHF Band, 
even stations that may have overstated the broadband capabilities of their antennas 
may yet be able to reuse their antennas, depending on the sub-banding of the antenna 
and the station’s ultimate channel assignment.89   

DTC separately claims that stations must remove broadband antennas from a tower 
prior to operating on a new channel.  Not so.  Hammett & Edison interviewed two 
representatives of Dielectric, one of the largest antenna manufacturers and an 
experienced and knowledgeable source on the subject of antenna re-channelization.  
These interviews, conducted on March 28 and March 29, 2016, confirmed that re-
channelizing a broadband antenna almost never requires removing the antenna from a 
broadcast tower.90  According to Dielectric, most tuning apparatuses that stations may 
need to adjust to re-channelize an antenna are located separate from the actual 
antenna.  Indeed, the Dielectric representatives were unable to identify a single 
                                                                                                                                                             
the upper half of the UHF Band only.  Hammett & Edison categorized any station using an RFS PHP 
series antenna with a license date of 2006 or earlier as not having a fully broadband antenna.      
87 Appendix A attached to this study identifies the call sign, channel, city and state and antenna make and 
model of each station the On Time, On Budget study categorized as having a fully broadband antenna, 
and states whether or not the antenna is actually capable of broadcasting across the entire UHF Band 
based on Hammett & Edison’s review of the specification sheets and the sub-banding information 
received from Dielectric and RFS.  Only 25 out of the 45 stations within the 126 megahertz clearing target 
identified for certain use non-fully broadband antennas.  The status of the other 20 stations’ antennas is 
either unknown or only suspected of not being capable of operating across the entire UHF Band.  To 
produce conservative estimates we include these stations in the total number of operators not using a 
fully broadband antenna.   
88 Stated another way, for the 126 megahertz clearing target, DTC overestimated the number of stations 
that cannot reuse their fully broadband antennas by at least 31 stations.  DTC Response at 11.  For the 
84 megahertz clearing target, DTC overstated the number of stations that cannot reuse their fully 
broadband antennas by at least 18 stations.  Id.   
89 The broadcaster-certified Schedule 381 data states that all of these stations operate using an antenna 
capable of broadcasting over the entire UHF Band.  See On Time and On Budget at App. B.   
90 The results of the interviews with Dielectric employees comports with recent Dielectric sales literature.  
See, e.g., DIELECTRIC, YOUR GUIDE TO THE FCC TV CHANNEL REPACK 3 (2016), available at 
http://www.dielectric.com/wp-content/uploads/2016/03/DIELECTRIC-FCC-Checklist.pdf (“[M]ost (but not 
all) panel antennas are inherently broadband, making them a good candidate for re-channelizing.”). 
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antenna-performance issue that would require a broadband antenna to come off of a 
tower for adjustment so long as the station’s new channel assignment was within the 
operating range of the broadband antenna.91 

DTC’s latest submission fails to acknowledge the number of broadband antennas in the 
field today, finds fault with broadcasters’ self-reported data to the FCC without any 
objectively verifiable basis for doing so and overstates the amount of work needed to 
retune broadband antennas that are deployed today.  

C. The Supply Of Auxiliary And Temporary Antenna Systems Will Not 
Delay The Repacking. 

The On Time, On Budget study combined the FCC’s repacking simulation data with 
broadcasters’ certified Schedule 381 data.  DTC complains that this assessment failed 
to account for replacements of back-up, standby antennas.92  According to DTC, 
“[b]ased on the FCC Form 177 data, there are 192 licensed auxiliary antennas in use by 
both UHF and VHF stations.”93   

The FCC does not release Form 177 data, which is confidential, and its disclosure is 
subject to the FCC’s rules on prohibited communications; therefore, T-Mobile cannot 
verify DTC’s claims.94  But the publicly available data conflicts with DTC’s latest 
calculation of the number of licensed auxiliary antennas that DTC ostensibly drew from 
some subset of confidential Form 177 data.  A search of the FCC’s Licensing and 
Management System shows 126 UHF auxiliary antennas and 36 VHF auxiliary 
antennas, for a total of 162 licensed UHF and VHF auxiliary antennas—30 fewer than 
DTC claims.  In most cases, VHF stations will not change channels and will not need to 
replace their auxiliary antennas.  While DTC cites the “estimate[s]” of “some experts” 

                                                 
91 DTC’s latest response claims more generally that broadband panel antennas increase wind loading on 
towers, are heavier and are prone to reliability problems.  See DTC Response at 12.  DTC’s complaints 
with broadband panel antennas lack merit for several reasons.  First, 22 percent of auction-eligible UHF 
stations use a panel antenna.  See On Time and On Budget at 12.  If broadband panel antennas were as 
unreliable as DTC claims then fewer than one in five eligible UHF stations would likely use these 
antennas.  Moreover, a search of the FCC’s Licensing and Management System database reveals that 
15 stations today use a broadband RFS-RD cavity slot antenna.  See id. at App. B.  Broadband slot 
antennas offer the same multi-channel functionality as broadband panel antennas in a lighter weight and 
more accessible format.     
92 See DTC Response at 11-12. 
93 Id. at 11.   
94 FCC Form 177 is a form broadcasters use to submit confidential information to the FCC to apply to 
participate in the incentive auction.   
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that there may be still more unlicensed auxiliary antennas, there is no way to confirm 
those estimates or determine how many unlicensed antennas are UHF antennas.95 

DTC concedes that approximately half of all auxiliary antennas are broadband and that 
“the stations with [these] antennas will be able to use them during the repack transition 
while their main antennas are changed out.”96  Applying DTC’s estimate of the 
percentage of broadband antennas to the actual number of auxiliary antennas licensed 
to UHF stations, broadcasters will only need to replace approximately 63 auxiliary 
antennas—27 less than DTC claims.97  That difference is significant.  The Schedule 
381-based estimate of UHF antennas presented in the On Time, On Budget study was 
one of the factors in the significantly lower costs the study predicted. 

The On Time, On Budget study accurately accounted not only for the costs of auxiliary 
antennas, but also for the time needed to produce them.  DTC asserts that 
approximately 1,050 Full-Power stations operate with only a single antenna that is not 
capable of operating on a new channel assignment.  Of these stations, DTC claims that 
70 percent are operating within the FCC’s clearing targets and will need access to 
interim antennas and transmission lines to avoid service disruptions during the 
repacking process.98  That estimate relies on deeply flawed assumptions that 
significantly exaggerate the number of auxiliary antennas needed.   

DTC’s estimate ignores how a significant number of the 700 full-power stations 
operating within the FCC’s clearing targets will not need temporary facilities because 
they will go off of the air following the auction.  And DTC apparently assumes that every 
station that stays on the air and that does not currently have either a broadband 
antenna or an auxiliary antenna will need a new, interim antenna.99  But that will not 
necessarily be so.  Some relocating broadcast stations may be able to operate on their 
existing antennas while installing a new antenna, depending on the size of the station’s 
current and replacement antennas and the station’s tower structure.  And stations that 
exit the market might be able to sell their compatible antennas to reassigned stations to 
use on an interim basis.100  DTC never addressed the impact that exiting stations and 
their antennas might have on manufacturing demands and aggregate broadcaster 
relocation costs.  

                                                 
95 DTC Response at 11. 
96 Id. at 12.  
97 See id. 
98 See id. 
99 See id. 
100 See On Time and On Budget at 16 n.57. 



 

 
24 

  
                  
  

DTC also concedes that some antenna suppliers have standby or interim antennas that 
they will rent to stations, but it claims antenna manufacturers do not plan to increase 
their stock of standby antennas.101  As a result, DTC asserts that “many stations will be 
forced to purchase interim antennas.”102  But every station in the country will not need a 
standby antenna, and the stations that do will not all need standby antennas at the 
same time.  The FCC will implement a phased repacking schedule under which some 
stations will transition to their new channel earlier than others.103  Moreover, Dielectric 
informed Hammett & Edison in April 2016 that it intends to manufacture and keep on 
hand a supply of broadband standby antennas similar to what the company had 
available during the DTV transition.  Dielectric plans to meet its customers’ standby 
antenna needs through a combination of purchase agreements and leasing 
arrangements.  Other manufacturers are likely to follow suit.   
 
If just the two largest antenna manufacturers each keep a dozen broadband standby 
antennas in inventory for leasing, most broadcasters will not need to purchase a 
standby antenna to stay on air throughout the phased transition process.  And 
broadcasters are even less likely to need to purchase standby antennas if smaller 
antenna manufacturers follow suit and make additional broadband standby antennas 
available during the repacking.  A coordinated repacking process that takes advantage 
of existing rental antennas will alleviate antenna manufacturing demand.       

 
D. The On Time, On Budget Study’s Conclusion That Broadcasters Can 

Repack On Schedule Did Not Depend On Antenna Sharing.   

The On Time, On Budget study’s review of broadcaster data identified several 
prominent examples of multiple stations operating over the same broadband antenna 
through the use of combiners and filters.104  The study discussed the potential benefits 
of antenna sharing and suggested that stations are likely to pursue this model in the 
future as tower rental costs continue to rise.105  But, contrary to DTC’s assertion, the 
study did not rely on antenna sharing efficiencies to determine either the time or costs 
necessary to repack remaining broadcasters following the auction.106  Rather, the study 
cited these examples to show that DTC’s “failure to consider future antenna sharing 
arrangements likely resulted in DTC overestimating the number of stations that will 

                                                 
101 See DTC Response at 15.  
102 Id. 
103 See Incentive Auction Report and Order ¶¶ 568-70.   
104 See On Time and On Budget at 15-16. 
105 See id.  
106 See DTC Response at 12-13. 
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require new antennas,” and to suggest that stations that pursue this option could 
produce additional time and cost savings beyond those documented in the study.107  

E. Most Broadband Antennas Can Be Reused Without Materially 
Changing A Station’s Antenna Pattern.   

Since the release of the On Time, On Budget study, some critics have asked whether 
variations in antenna patterns due to frequency changes could prevent broadcasters 
from reusing their existing broadband antennas in their post-auction channel 
assignments.108  While frequency changes can cause antenna patterns to vary, 
sometimes significantly, the short answer to the question is no.   

 
A majority of broadband antennas in operation today will experience no meaningful 
variation in antenna pattern from the change in frequencies because they are 
omnidirectional.109  Omnidirectional antennas are intended to generate equal power at 
every azimuth.  Projecting power equally in all directions means that using the antenna 
on a new channel will have a uniform effect on a station’s predicted coverage 
contour.110  The uniform nature of any change affords broadcasters using broadband 
omnidirectional antennas great latitude to replicate their coverage contours on their new 
channels through adjustments to the transmission system without having to expend 
substantial time or money to replace or re-channelize their antennas.111   

The remaining 44 percent of broadcasters, who use directional broadband antennas, 
can also reuse their antennas in many circumstances without significant work.  Although 
directional antennas are designed to radiate greater power in specific directions to 
achieve increased coverage or performance, changing the transmitting frequency of a 

                                                 
107 On Time and On Budget at 16.  
108 See Ex Parte Letter from Rick Kaplan, General Counsel and Executive Vice President, Legal and 
Regulatory Affairs, National Association of Broadcasters to Marlene H. Dortch, Secretary, FCC, GN 
Docket No. 12-268 (filed Mar. 9, 2016) (“NAB Ex Parte”); see also DTC Response at 12.   
109 See On Time and On Budget at App. B.  Of the 316 broadcasters using UHF antennas capable of 
tuning across six or more TV channels, 176 report using omnidirectional antennas.  See id.    
110 In the real world, omnidirectional antennas are not perfect circles, but often more like 8, 10 or 12-point 
shaped star patterns.  But TV Study, and in turn the FCC, treat omnidirectional antennas as perfect circle 
patterns for coverage contour calculations.  See 47 C.F.R. § 73.625(c)(3) (requiring users of directional 
antenna systems to provide horizontal plane system information to the FCC); see also FCC Form 301 at 
13 (providing “Not Applicable (Nondirectional)” as an option to stations reporting their antenna type) or the 
newer FCC Form 2100 Schedule A.  A non-directional antenna does not have a horizontal pattern 
associated with it, and the FCC will consider a non-directional antenna as a perfect omnidirectional 
antenna on any specified channel.   
111 Due to the propagation advantages of lower-frequency spectrum, most broadcasters will be able to 
transmit at lower power on lower-frequency channels while still achieving substantially the same coverage 
contour as higher-powered transmitters operating on higher-frequency channels.   
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directional broadband antenna is manageable.112  A channel change may result in a 
change to the directional antenna pattern.  In such a case, stations with directional 
antennas will have two options in the repacking process.  First, a station could alter its 
new coverage contour to better match its original contour by adjusting power levels.113  
Power control may mean increasing or decreasing the output power of the transmitter 
by a small amount within the existing range of the transmitter’s capabilities.114  Second, 
the FCC has long planned for modest variations around the edge of the antenna 
coverage contour and permits stations to increase their coverage contour by applying 
for “expanded facilities.”115   A station reassigned to a channel within the same band 
that wishes to extend its contour area by more than one percent may request a 
waiver.116  The FCC has said it will assign priority to those coverage-expansion 
requests that show that reasons beyond the station’s control have prevented the station 
from constructing facilities that meet specified technical parameters or the permissible 
coverage-contour variations.117  The time and cost savings associated with reusing 
directional broadband antennas should help demonstrate that strict compliance with the 
applicable service contours would not serve the public interest. 

                                                 
112 Directional panel antennas are sometimes used to approximate the pattern of an omnidirectional 
antenna; however, assembling multiple panels for this purpose tends to produce a pattern that is shaped 
like a star as opposed to a circle as is the case with a true omnidirectional antenna. 
113 See Incentive Auction Report and Order ¶ 166 (“Assuming a station maintains its other existing 
technical parameters, i.e., location, antenna height and antenna pattern, we will permit the station to 
adjust its power on the new channel until the geographic area within the station’s noise-limited or 
protected contour (depending on whether the station is full power or Class A) is equal to the area within 
the station’s original contour on its pre-auction channel.  This approach will allow stations to preserve 
their existing coverage areas using antennas that are practical to build, so that stations will be able to 
actually construct their new facilities.”).  
114 These power-level changes needed would rarely require the broadcaster to install a costly, new 
transmitter.  But in some scenarios, installing less costly, low-power transmitters may represent the best 
solution to accommodating the change in antenna pattern.  In the less common case in which a 
broadcaster must rely on a new, more expensive, high-power transmitter to generate the coverage 
required to replicate its old pattern, installing a higher-power transmitter with the station’s existing antenna 
would generally offer a more economical solution than wholesale antenna replacement.   
115 Incentive Auction Report and Order ¶ 553.  
116 See id. ¶ 548.  The FCC defines “expanded facilities” as those that propose a change in height above 
average terrain, effective radiated power or transmitter location that (i) would be considered a minor 
change under the FCC’s rules (see 47 C.F.R. § 73.3572(a)(1)–(3); 47 C.F.R. § 74.787(b)); and (ii) in the 
case of a station reassigned to another channel within its existing band, would result in a change in such 
station’s contour beyond one percent in any direction from the coverage area defined by the technical 
parameters specified in the Channel Reassignment Public Notice.  See Incentive Auction Report and 
Order ¶ 553 n.1569. 
117 See id. ¶ 554. 
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The On Time, On Budget study did not assert that broadcasters can or must reuse all 
broadband antennas deployed in the field today, contrary to some recent claims.118  
Rather, the study simply observed that it would be a mistake to assume that no 
broadcast antennas can be reused.  Sensible reuse of frequency-agile television 
broadband antennas promises to reduce costs, minimize disruption to television viewers 
and accelerate the availability of spectrum for broadband deployment.119    

  

                                                 
118 See NAB Ex Parte at 2. 
119 The FCC has noted that some broadcasters can retune primary or auxiliary antennas and transmitters 
for interim operations during the transition. See Instructions for TV Broadcaster Relocation Funs 
Reimbursement Form (FCC Form 2100, Schedule 399), “[Section] B – Broadcaster Estimated or Actual 
Transition Expenses” as submitted to and approved by OMB, available at 
http://www.reginfo.gov/public/do/DownloadDocument?objectID=61546801.  
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III. THE ANTENNA MARKETPLACE IS THRIVING AND EAGER TO SUPPLY 
INCREASED DEMAND 

The On Time, On Budget study identified numerous antenna manufacturers, in addition 
to the largest two providers on which DTC continues to focus, that have built high-power 
broadcast antennas for U.S. broadcasters in the past.120  Contrary to DTC’s claims, 
these smaller antenna manufacturers are eager to meet the growing demand following 
the incentive auction.   

 
DTC asserts that some 89.1 percent of 1,320 full-power UHF stations employ antennas 
from either Dielectric or ERI and that other manufacturers will not be able to help meet 
demand for new antennas.121  According to FCC databases and the Schedule 381 data, 
the figures are closer to 85 percent of 1,307 full-power UHF stations.122  But, in any 
event, DTC is wrong to suggest that smaller manufacturers are ill-suited to meet a 
growing proportion of those stations’ needs.  DTC claims that smaller makers “primarily 
serve the Class A stations” and “specialize in antennas for lower-input power levels.”123  
But the equipment UHF stations currently use suggests that a significant number of 
stations operate at lower input power levels.124  Indeed, more than 40 percent of all UHF 
broadcast television stations in operation today run at less than 10 kW power.125  With 
so many television broadcasters relying on lower-power facilities, manufacturers of 
lower-power antennas can and will make a meaningful contribution toward satisfying 
market demand following the incentive auction. 

 
DTC claims further that several antenna manufacturers have exited the antenna 
business or closed their U.S. manufacturing facilities.126  For example, DTC claims that 
Kathrein’s U.S. manufacturing facility is closed.127  That is incorrect.  A Kathrein USA 
representative confirms that Kathrein USA continues to manufacture LPTV and Class A 
antennas in its Medford, Oregon facility.  Kathrein also makes high-power UHF 
antennas in its German facility and serves as the U.S. distributor of Italian-made SIRA 

                                                 
120 See On Time and On Budget at 20-21. 
121 See DTC Response at 14. 
122 See On Time and On Budget at App. B. 
123 DTC Response at 14. 
124 See On Time and On Budget at 50-51. 
125 See id. at 50. 
126 See DTC Response at 14. 
127 See id.  
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broadcast antennas.  Kathrein is actively advertising its preparations for the broadcaster 
relocation.128   
 
Publicly available information similarly belies DTC’s claim that other antenna 
manufacturers do not have experience building antennas for full-power stations.  
Propagation Systems, Inc. (PSI), for example, advertises that it designs antennas “for 
all power levels, directional or non-directional, pattern optimization, customization, and 
multi-station options.”129  And several of PSI’s full-power broadcast station customers 
have recommended PSI’s antennas, including WGNM-TV in Macon, Georgia.130 
 
DTC claims that its “recent interviews with Full Power broadcasters confirm that their 
selection for new antennas will remain with the two primary antenna suppliers.”131  DTC 
did not identify any specific broadcasters, but even if DTC’s claims were true, 
broadcasters’ preferences are not a reason to extend the repacking timeline when 
companies like Kathrein, PSI and others are ready, willing, and able to meet demand.132 
 
The On Time, On Budget study described several antenna manufacturers’ efforts to 
prepare for the broadcaster relocation, including investing hundreds of thousands of 
dollars in supplies and reopening a factory.133  DTC responds that “the two primary 
antenna manufacturers . . . reported . . .  that they will not make any significant increase 
to their capabilities until sufficient orders warrant the expansion.”134  DTC is incorrect.   
 
Dielectric advertises that it has “been very busy updating software support tools, 
bringing on engineering and support staff, updating our plant and equipment, and 

                                                 
128 See It’s Showtime: Broadcasters, Bidders and Equipment Vendors Prepare for 600 MHz Auction, 
Kathrein Blog (Mar. 8, 2016), http://kathreinusa.com/tag/600-mhz/.   
129 PSI: TV Broadcast Antennas and Systems, Propagation Systems, Inc., 
http://www.psibroadcast.com/tv.php (last visited Apr. 21, 2016).   
130 See WGNM TV User Report, Propagation Systems, Inc., 
http://www.psibroadcast.com/downloads/WGNM_User_Report.pdf (last visited Apr. 21, 2016) (noting that 
WGNM-TV’s decision to use a PSI antenna “was made because of a very competitive price and good 
recommendation of how well PSI antennas perform”).  WGNM-TV noted in an attachment to is Schedule 
381 filing that, contrary to the entries in the FCC’s Consolidated Database System, WGNM-TV operates 
on a PSI antenna, not an ERI antenna.      
131 DTC Response at 14.  
132 DTC also failed to consider the multitude of antennas that will become available from broadcasters 
who exit the market or agree to channel share with other stations.  Although the On Time, On Budget 
study did not rely on the significant number of antennas that will become available in this way, 
repurposing antennas could further reduce costs and manufacturing lead times, speeding up the 
repacking process. 
133 See On Time and On Budget at 21. 
134 See DTC Response at 15.    
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updating our marketing collateral to name a few things.”135  The company also recently 
announced that it has added several engineers to its staff in anticipation of the spectrum 
repacking, and it has even prepared a “Guide to the FCC TV Channel Repack” for 
broadcast stations to review when preparing for the repacking process.136  DTC’s 
anonymous sources are thus apparently at odds with Dielectric’s public statements.   
 
Subsequent to DTC’s submission, antenna production capacity has only increased.  For 
example, ERI recently announced that it had entered into a production capacity 
agreement with T-Mobile that “gives ERI the ability to ramp materials and accelerate 
antenna production capacity by 800% before the end of the year in anticipation of the 
end of the [incentive] auction.”137  ERI stated that it “will immediately take the necessary 
step to expand manufacturing and test facilities as well as hire and train manufacturing, 
test, and installation personnel in advance of the increase in demand for television 
antennas, transmission line, and RF components that will be driven by the new 
television channel assignments issued by the FCC.”138  ERI and T-Mobile’s partnership 
has allowed ERI to increase the number of crews from one to four and begin 
construction of new facilities.139  ERI reports that the partnership will allow ERI to 
produce approximately 16 high-powered antennas every month.140    
 
Antenna manufacturers in the U.S. and around the globe have already begun preparing 
for the post-auction repacking opportunity.  Large and small manufacturing outlets are 
buying parts, opening factories and advertising to broadcasters.  Antenna supply will 
only continue to grow, and the resources available today are adequate to meet realistic 
projections of the number of antennas broadcasters will need after the auction. 
 
  

                                                 
135 Dielectric’s Guide to the FCC TV Channel Repack, Dielectric, 
http://www.dielectric.com/news/dielectrics-guide-to-the-fcc-tv-channel-repack/ (last visited Apr. 21, 2016) 
(“Dielectric TV Channel Repack Guide”).   
136 Emily Reigart, Dielectric Creates R&D Team Ahead of Repack, TV Technology (Mar. 29, 2016), 
http://www.tvtechnology.com/news/0002/dielectric-creates-rd-team-ahead-of-repack/278284; see also 
Dielectric TV Channel Repack Guide.  
137 Press Release, Electronic Research, Inc., ERI to Accelerate Completion of TV Channel Repack Post 
FCC’s Broadcast Incentive Auction (Apr. 18, 2016) (on file with author).   
138 Id. 
139 See ERI and T-Mobile Deal for Crews and Facilities Puts 39-Month Repack Deadline Closer to Being 
Met, WIRELESS ESTIMATOR, Apr. 21, 2016, http://wirelessestimator.com/articles/2016/eri-and-t-mobile-
deal-for-crews-and-facilities-puts-39-month-repack-deadline-closer-to-being-met/.   
140 Id.   
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IV. THERE ARE ENOUGH SKILLED TOWER CREWS AVAILABLE TODAY TO 
COMPLETE THE REPACKING PROCESS ON TIME 

A. DTC’s Reasons For Disqualifying Certain Tower Firms Are Invalid   

The On Time, On Budget study identifies 41 tower crews working today that can 
perform the work needed to implement the broadcaster repacking.141  The study 
identifies an additional 27 crews that firms expect to hire in the future once the 
relocation work begins in earnest.142  In December 2015 and January 2016, BTTi 
conducted in-depth interviews with each of the firms listed in the study to evaluate the 
firms’ qualifications and staffing.143     

 
DTC disputes the qualifications of some of the tower firms identified in the study.144  
DTC contends that some of those firms do not own gin poles or other equipment.145  But 
that is no basis for disqualifying those firms as available resources. 
 
First, not every station antenna change will require the use of a gin pole.  Gin poles are 
generally not necessary to install or remove side-mounted antennas.  According to the 
Schedule 381 data, approximately 50 percent of broadcasters currently operate using a 
side-mounted antenna.146    
 
Second, a gin pole can be manufactured from start to finish in as little as two weeks.   
Indeed, at least one tower-climbing company not previously identified by DTC or the On 
Time, On Budget study—RIO Steel & Tower—maintains its own in-house metal design 
and fabrication shop, which allows the company to custom-assemble a gin pole for any 
site on very short notice.147  “Everything from a single bracket to a complete 
communications tower can be produced in our shop,” RIO’s website explains.148  
Furthermore, at least one company is currently advertising gin poles (and hoists) for 
rent.149 
                                                 
141 See On Time and On Budget at 39. 
142 See id.  
143 See id. at 37. 
144 See DTC Response at 17-21. 
145 See id. at 18, App. 
146 See On Time and On Budget at 33.  
147 See About RIO – RIO Steel & Tower, http://www.riosteel.com/about-rio/ (last visited Apr. 21, 2016). 
148 Fabrication – RIO Steel & Tower, http://www.riosteel.com/fabrication/ (last visited Apr. 21, 2016). 
149 See Vertical Technology Safety, http://www.verticalts.com/products.php (last visited Apr. 21, 2016).  
Vertical Technology Services’ advertisement to rent out equipment casts doubt on DTC’s representation 
that “[t]he TV broadcast tower rigging companies that own this equipment . . . will not rent or share any of 
their equipment during the repack.”  DTC Response at 18. 
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Third, contrary to DTC’s implication, most stations’ replacement antennas will weigh 
significantly less than 24,000 pounds.  The heaviest UHF slot antenna in the Dielectric 
catalog weighs only 14,200 pounds as a channel 14 configuration and only 7,600 
pounds as a channel 32 configuration.150  Most broadcast antennas weigh less than 
10,000 pounds.  Indeed, side-mounted antennas are much lighter because they are 
supported at the top and at the bottom and do not require a heavy inner pipe for 
support. 
 

 
 

4,375-Pound Dielectric Slot Antenna, Side-Mounted at 1,450 feet 
Cedar Hill, Texas (Spring 2012) 

 
The photograph depicts a typical broadcast television antenna.  This unit is a high-
power, side-mounted auxiliary antenna installed for a major broadcast station serving 
the Dallas, Texas market. At 4,375 pounds the antenna is not exactly light, but its 
weight is still roughly one-sixth of what DTC characterizes as typical for a broadcast 
television antenna.151  Contrary to DTC’s claims, the majority of UHF stations today 
(58.1 percent) operate using side-mounted antennas similar to the antenna depicted 
above, and 74 percent of stations report using lighter, slot antennas similar to this 
one.152  Relocating stations that replace side-mounted, slot antennas like this one simply 
will not require the heavy rigging equipment DTC listed in its latest submission 

                                                 
150 See DIELECTRIC, UHF ANTENNA FILING DATA 33 (describing the mechanical specifications for a 
Dielectric TFU-42J omnidirectional pylon antenna). 
151 See DTC Response at 18 (claiming that only 21 tower crews “meet the qualification criteria to remove 
and install heavy antennas (up to 24,000 pounds) and attending rigid transmission lines”).   
152 On Time and On Budget at 34, 11. 
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necessary to install top-mounted antennas.  For this reason, DTC’s list of essential 
broadcast-construction equipment is overly inclusive for the vast majority of projects 
required for post-auction relocation.153         
 
DTC also cites NAB’s telephone interviews of an undisclosed number of engineering 
directors from high-power TV station licensees.154  The engineers contacted were 
supposedly unfamiliar with several of the tower crews the On Time, On Budget study 
identified.155  But the engineers’ responses are impossible to verify because their names 
and numbers are not provided.  In any event, whether a particular broadcast station 
owner recognizes every tower firm on a vendor list says little about the skills and 
qualifications of the firms themselves, many of which have held leadership positions in 
prominent trade associations and distinguished themselves for outstanding service to 
television operations.156  And it should come as no surprise that some broadcast 
engineers do not immediately recognize some of the tower firms listed in the study.157  
Many broadcast stations are run by larger companies that may have only recently 
assumed control of the station or may not be familiar with all of the nation’s many tower 
climbing firms.158  Finally, even if some firms are not well known, the solution would not 
be to ignore those resources, but rather to help publicize them by, for instance, creating 
a tower crew availability list.  If broadcasters had access to a consolidated directory of 
service providers, they could judge the performance, experience, safety record and 
capabilities of each vendor for themselves.159   

 
So long as a tower firm is insured or bonded and has the experience and equipment to 
perform repacking work, it should count when determining whether adequate resources 
are available for broadcasters to relocate within the 39-month deadline.  After the On 
Time, On Budget study was released, many additional vendors have approached us 
                                                 
153 See DTC Response at App.  For example, DTC included three-drum hoists in its list of equipment that 
all tower crews will likely need. Tower crews use a three-drum hoist when building a new tower or adding 
additional structural segments to an existing tower.  One drum is used to move the gin pole up or down 
the tower to install additional structure segments.  The industry refers to this drum as a jump line.  The 
other two drums are used to raise the steel tower segments.  They refer to these drums as the load line 
and tag line.  Most repacking jobs will not, in fact, require a three-drum hoist.  A two-drum hoist will suffice 
to replace a top-mounted antenna because the gin pole will remain stationary, and the load line both sets 
the gin pole and raises the antenna load.  Most broadcasters will not need to add tower structure to 
replace their antennas and therefore the crews changing their antennas will not need three-drum hoists. 
154 See id. at 18. 
155 See id. 
156 See On Time and On Budget at 40-41. 
157 See DTC Response at 18. 
158 See On Time and On Budget at 15 (“In 2013, almost 300 full-power television stations changed 
ownership and consolidation has continued apace since then.”).  
159 See id. at 47-48. 
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and asked to be included on the list of service providers.  Most of these vendors can 
cite decades of experience in the field.  Most also have the facilities, equipment and 
personnel to tackle even the handful of broadcast television towers that exceed 2,000 
feet in height.  The availability of tower-climbing crews makes a 39-month transition 
feasible. 
 

B. Even By DTC’s Own Count, There Are Enough Tower Climbing 
Resources To Meet The FCC’s Repacking Deadline 

The On Time, On Budget study lists several qualified tower crews that DTC’s original 
report did not consider when forming its relocation estimates.  DTC now agrees that at 
least 25 crews can help meet the repacking deadline.160  Based on DTC’s original 
estimate that each firm could provide 20 installation proposals per month during the 
construction permit application phase, the 25 crews that DTC now acknowledges are 
available could complete 1,500 applications during the first three months of the 
repacking period.161  The 42 crews that are actually available could complete proposals 
for 2,520 applications during that three-month window.  Under both estimates, there are 
more than enough tower crews available to prepare proposals for the 1,200 stations, at 
most, that will repack following the auction.162  DTC’s original estimate that only 360 
antenna systems could be changed during the repacking window does not account for 
the number of additional crews that DTC now agrees are available.163 
 
Instead of revising its estimates to reflect those additional tower crews, DTC’s response 
raises two points, neither of which is valid. 
 
First, DTC singles out four of the tower firms identified in the On Time, On Budget study 
because of their ostensibly regional footprints and lighter rigging equipment.164  Most 
tower companies, by necessity, must travel wherever in the country the work is.  But 
even if the four firms DTC identifies—located in Tennessee, Florida, Arizona and 
California—addressed demand only in certain regions, that would still allow other tower-

                                                 
160 See DTC Response at 19-20. 
161 See DTC Report at 31. 
162 See On Time and On Budget at 49. 
163 See DTC Report at 32; see also DTC Response.  The On Time, On Budget study detailed the 
qualifications of each of the firms employing the 41 tower crews available to assist with antenna 
replacement work.  See On Time and On Budget at 37-41.  Using DTC’s unrealistically conservative 
estimate that a crew will only complete between eight and nine antenna change projects a year, the study 
estimated that the 41 available crews could complete at least 900 antenna change-outs during the last 33 
months of the repacking schedule.  See id. at 43.  But even using DTC’s recently adjusted baseline for 
the number of tower crews qualified to perform repacking work increases DTC’s original estimate from 
360 jobs to approximately 585 jobs during the last 33 months of the repacking, a 61 percent increase.      
164 See DTC Response at 18, 20. 
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rigging companies, which operate on a national scale, to meet demand elsewhere.  
Moreover, a majority of station relocations will not require the heavy-duty equipment 
listed in the Appendix to DTC’s response.       
 
Second, DTC’s response omits, without explanation, two companies that it included in 
its initial report: Tower Systems, Inc. and Vertical Technology Services, LLC.165  Both 
companies remain in business and are advertising their ability to provide tall-tower 
services.166 
 
Below is a table showing the number of crews that DTC now acknowledges are 
available, along with the number of crews that are actually available.  Shaded boxes 
indicate tower installation firms that DTC claims will operate only on a regional basis:  
  

                                                 
165 Compare DTC Report at 57, with DTC Response at 19-20. 
166 See Tower Installation, Tower Systems Inc., http://www.towersystems.com/services/towerinstall.php 
(last visited Apr. 21, 2016); Vertical Technology Services, http://www.verticalts.com (last visited Apr. 21, 
2016).   
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Number of Tower Crews Available Today 

Company Location Website 
Agreed 
Crews 

Actual 
Current 
Crews 

Advanced Tower Services, Inc. Albuquerque, NM www.advtower.com - 1 

Beckman Tower Fresno, CA www.beckmantower.com 1 1 
Coast To Coast Tower Service, 
Inc. Waxahachie, TX www.ctctower.com  3 3 

Cycle Tower Service LLC Bristol, VA www.absolutecom.com/cycletower/  1 1 

Deep South Communications Baton Rouge, LA www.deepsouthcommunications.com  - 2 

Electronics Research, Inc. Evansville, IN www.eriinc.com 1 1 

FDH Velocitel Northbrook, IL www.fdhvelocitel.com 3 3 
Great Lakes Tower & Antenna 
Co., Inc. Flat Rock, MI www.greatlakestower.com - 3 

Great Plains Towers Fargo, ND www.gptowers.com - 1 

Grundy Telcom Integration, Inc. Ontario, CN www.grundytel.com 2 2 

H.C. Jeffries Tower Co., Inc. Porter, TX www.hcjeffries.com 2 2 

Kelley RF Service, Inc. Titusville, FL www.kelleyrf.com  - 1 

LIT Systems Chattanooga, TN www.litsystems.com 1 1 

Northeast Towers, Inc. Farmington, CT www.northeasttowers.com 1 1 

P&R Tower, Co. Sacramento, CA www.pandrtower.com - 2 

Precision Communications, Inc. Grove, OK www.pcitower.com  1 3 

Quality Tower Erectors, Inc. Largo, FL www.qualitytower.com 1 2 

RIO Steel & Tower Alvarado, TX www.riosteel.com  - 5 

Seacomm Erectors, Inc. Sultan, WA www.seacomm.com 1 1 
Sioux Falls Tower & 
Communications Sioux Falls, SD www.siouxfallstower.com 2 2 

Tower King II, Inc. Cedar Hill, TX www.towerking2.com 2 2 

Tower Systems, Inc.  
Watertown, SD; 
Winter Park, FL www.towersystems.com - 2 

United States Tower Services, 
Ltd. Ijamsville, MD www.ustowerservices.com  - 2 
Vertical Technology Services, 
LLC Hagerstown, MD www.verticalts.com - 2 

Wallace Tower Specialists Co. Franklin, AR www.wallacetower.com 1 1 

Wallen Communications, LLC Tucson, AZ www.wallencom.com 1 1 

Wireless Infrastructure Services Corona, CA 
www.wirelessinfrastructureservices.c
om  1 1 

Worldwide Communications 
Consultants, Inc. Newburgh, IN www.wctower.com - 2 

Total: 25 51167 

                                                 
167 The On Time, On Budget study did not include RIO Steel & Tower, United States Tower Services, Ltd., 
Wireless Infrastructure Services or Worldwide Communications Consultants, Inc. in its list of qualified 
tower crews.  Worldwide Communications Consultants would likely work on a regional basis.   



 

 
37 

  
                  
  

The totals listed in the table above are conservative estimates.  Not included in the table 
are firms that are available to assist with some aspects of the repacking work.  For 
example, ACME RF Incorporated has experience installing full-power and low-power 
antennas weighing up to 5,000 pounds onto shorter towers.168  ACME is not included in 
the list of tower crews in the table because it mostly contracts out its tall tower work.  
But ACME can nonetheless contribute to the repacking process.   
 
DTC not only understated the number of available tower crews, but also overstated the 
amount of time it will take each crew on average to complete an antenna replacement 
project.  On April 12, 2016, broadcast installation experts from RIO Steel & Tower169 and 
Grundy Telcom Integration, Inc.170 were interviewed and provided estimates of the 
length of time necessary to complete different types of television broadcast construction 
projects.  Both RIO and Grundy have vast experience in the broadcast industry and 
have provided extensive tower-climbing, installation, construction and support services 
for the full range of broadcast tower heights.  They have worked throughout North 
America in a variety of different environmental conditions using many different types of 
cables, antennas, transmitters and related equipment.171   
 
The broadcast tower-climbing experts from RIO and Grundy discussed the factors that 
make a meaningful difference in the time required to complete broadcast tower 
construction projects.  While they stressed that no project is typical, they said the 
primary factors driving the amount of time necessary to complete a project are tower 
height, the type of cables, the type of antenna and the type of antenna mount.  The 
height of a given tower is usually the single most significant factor in estimating the 
duration of a television broadcasting construction project.  Other factors can slightly 
increase or decrease the amount of time required for a project.  According to the 
experts from RIO and Grundy, for example, a broadcast installation that uses semi-
flexible coaxial cable or “flex cable” will typically require five fewer days than one that 
requires them to install rigid coaxial transmission lines.  As its name implies, flex cable 
can accommodate bends and allow for a single, continuous run from an equipment 
room to the antenna location without necessarily having to install internal couplings 
between segments.172   Rigid cable, by comparison, relies on short, straight lengths that 

                                                 
168 See Acme RF Incorporated, www.acmerf.com (last visited Apr. 21, 2016).  
169 See Services – RIO Steel & Tower, http://www.riosteel.com/services/ (last visited Apr. 21, 2016).  For 
RIO, we spoke with Paul Walters, Project Manager, Keith Cendrick, Vice President, and Vance Hapeman, 
Sales and Marketing Director.  
170 See Our Company – Grundy Telecom Integration Inc., http://www.grundytel.com/#!our-company/c1vtg 
(last visited Apr. 21, 2016).  For Grundy, we spoke with Brian Grundy, President. 
171 See T-Mobile April 12, 2016 Ex Parte at 1-2.   
172 See Mick Bennett, Selecting Transmission Lines, TVTECHNOLOGY (Oct. 1, 2008), available at 
http://www.tvtechnology.com/rf-technology/0146/selecting-transmission-lines/257375.   



 

 
38 

  
                  
  

require connections between sections at flanged joints on either end; each segment of 
rigid cable must be bolted to the tower with spring-loaded hangers to accommodate the 
expansion and contraction that will occur with changes in temperature.173  RIO and 
Grundy similarly agreed that they find slot antennas typically easier to install than panel 
antennas.  While the difference in time required to install a slot versus a panel antenna 
can be less pronounced than the difference in time between flex and rigid cable 
installations, they said panel antennas are somewhat more complex because panel 
antennas may require partial disassembly to allow for installation or may need small 
adjustments once placed on the tower.    
 
RIO and Grundy use factors such as tower height, cabling type and antenna type in the 
ordinary course of their business to estimate project expenses and to manage their 
workers’ schedules.  RIO and Grundy explained that if they underestimate the amount 
of time a project will require they lose money.  When estimating installation times and 
expenses for potential clients, representatives from RIO and Grundy said they use the 
tower-height as the primary demarcation point for estimating the time and resources 
necessary on a project.  Without discussing company-specific rates, RIO and Grundy 
said they generally begin the time-estimation process by assessing the antenna height 
and placing it into one of four rough categories of difficulty.  A 500-foot-tall tower is, in 
their experience, a relatively simple project that does not consume much time or 
manpower.  The time required for a project increases for towers between 500 and 1,000 
feet, and increases again for towers of 1,000 to 2,000 feet.  Work on a 2,000-foot-tall or 
taller tower is among the most complicated engineering projects these companies face 
and therefore would consume the most time.  
 
The tables below separate antenna heights into the four general height categories that 
RIO and Grundy use in the ordinary course of business and then takes into account 
other factors RIO and Grundy identified as increasing or decreasing time on a project, 
such as the types of antennas and cabling used as well as the need to convert an 
auxiliary system to a new channel.  The date ranges were summed to generate a typical 
minimum and maximum number of working days required to provide construction 
services for each category of broadcast operation.174  The column in the far right of the 
table then shows the percentage of relocation-eligible facilities for each category of 
broadcast construction. 
  

                                                 
173 Id. 
174  Environmental factors, such as adverse wind conditions, could increase the total number of days 
spent on a site, and an unanticipated lack of key parts, permits or other prerequisites for construction 
could require the demobilization of the crew until the condition is abated.   



 

 
39 

  
                  
  

1) 500-foot tower, side-mount, rigid cable, removing old 
line 

Percentage of  
relocation-eligible 

antennas identified 
on FCC Form 2100, 

Schedule 381 
UHF Slot Antenna 10 working days175 43% are 500-foot-tall 

or shorter Panel Antenna 15 working days 
Flex Cable Decreases time for either 

antenna type by five working 
days 

Auxiliary System Adds four working days 
 Minimum Time:  Five working 

days 
Maximum Time: 15 working 
days176 

 
 

2) 500-1,000-foot tower, side-mount, rigid cable, removing 
old line 

Percentage of  
relocation-eligible 

antennas identified 
on FCC Form 2100, 

Schedule 381 
UHF Slot Antenna 15 working days 25% are 500-1,000-

foot tall Panel Antenna 18 working days 
Auxiliary System Adds five working days 

 Minimum Time:  15 working 
days 
Maximum Time: 23 working 
days 

 
 
 
 
 
 
 
 

                                                 
175 All estimates based on a telephone interview with tower climbing experts from RIO Steel & Tower and 
Grundy Telcom Integration, Inc. on April 12, 2016.  
176 Timelines could vary based on site conditions, weather, and other factors, which can slow or facilitate 
the process.  
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3) 1,000-2000-foot tower, top-mount, rigid cable, removing 
old line 

Percentage of  
relocation-eligible 

antennas identified 
on FCC Form 2100, 

Schedule 381 
Primary Antenna (Slot or 

Panel)177 15-25 working days 31% are 1,000-2,000-
foot-tall   

Auxiliary System Adds three working days 
 Minimum Time: 15 working 

days 
Maximum Time: 28 working 
days 

 

4) 2,000-foot tower, top-mount, rigid cable, removing old 
line 

Percentage of  
relocation-eligible 

antennas identified 
on FCC Form 2100, 

Schedule 381 
Primary Antenna (Slot or 

Panel) 35-40 working days 0.8% are 2,000-foot-tall 
or taller 

Auxiliary System Adds three working days 
 Minimum Time:  35 working 

days  
Maximum Time: 43 working 
days 

 
As demonstrated above, 43 percent of all relocation-eligible antennas fall into the least 
time-consuming category of relocation and should generally require somewhere 
between five and 15 working days of construction to install the equipment necessary to 
relocate to a new channel.   An additional 25 percent of relocation-eligible antennas 
would require construction of 15 to 23 working days to support relocation.  Taken 
together, more than two-thirds of all antennas for relocation-eligible licensees will 
require less than four weeks of construction to transition to a new channel and some 99 
percent of relocation-eligible facilities can be replaced in less than six weeks, even 
assuming the projects include auxiliary systems, rigid cable, removal of old line and 
work on up to 2,000-foot-tall towers.   

                                                 
177 At higher elevations, the difference between installing a panel or slot antenna is small to non-existent 
because either type of antenna will tend to require the use of a gin pole.  The amount of time necessary 
to erect a gin pole on the tower, hoist the top-mounted antenna to the top and then remove the gin pole 
once the work is complete tends to overtake the time savings associated with not having to configure a 
panel antenna array,  
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The estimates developed in conjunction with RIO and Grundy are substantially shorter 
than those DTC provided to the FCC last year.  DTC estimated that every antenna 
change project necessary to complete a broadcast relocation project would consume at 
least six weeks.178 But, as shown above, construction of that duration would only apply 
to broadcast facilities on 2,000-foot-tall or taller towers, which comprise just 0.8 percent 
of the total relocation-eligible facilities.  DTC also stated that “most high-power stations 
will require work to be done on towers that are more than 800 feet.”179  But DTC erred 
here, too.  Based on the FCC Form 2100, Schedule 381 data that broadcasters 
submitted to the FCC, nearly 60 percent of relocation-eligible antennas are sited at a 
height less than 800 feet tall.   
 
DTC’s estimates for the number of available tower crews and the duration of broadcast 
construction are flawed.  DTC created unnecessary gating criteria to discount the 
number of qualified tower crews available to assist with the repacking process.  DTC did 
not consider how predictable differences in the complexity of antenna projects would 
affect the time necessary to complete broadcast relocation.  DTC also did not model the 
distribution of those variations in complexity based on broadcaster-provided data about 
relocation-eligible systems that was available to DTC at the time it prepared its report.   
DTC instead assumed a near-worst-case relocation time period and then applied that 
lengthy time period uniformly across all types of broadcast relocation projects using a 
reduced number of tower crews.  As a result, DTC systematically overestimated the 
amount of time required to support the vast majority of individual broadcast relocation 
projects as well as the time needed to complete the 600 MHz repacking process as a 
whole.   
 

C. The Supply Of Tower Climbing Resources Will Only Grow   

The current number of available tower crews is enough to allow the broadcast industry 
to repack within the FCC’s relocation schedule.  And the likelihood that the industry will 
meet the deadline will only increase as more tower crews are trained to meet the 
growing demand for services going into and following the auction. 
 
DTC’s response suggests that the current number of qualified tower climbing crews is 
frozen in time.180  DTC quotes one tower industry representative as stating that “[t]here 
is no school to go to for gin pole training.  It’s hands-on training.”181  But in fact there are 
several programs today that provide instruction on the use of gin poles.  For example, 

                                                 
178 DTC Report at 31. 
179 Id. at 41. 
180 See DTC Response at 20-21. 
181 Id. at 21.  
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Safety LMS offers a one-day course titled “Gin Pole Theory and Application,” which 
teaches “the design criteria of a gin pole and how the gin pole is used” under the TIA-
PN-4860 Gin Pole standard.182  Although on-the-job training is important, DTC 
understates the resources available to train new and existing tower climbers.  DTC’s 
insistence that the marketplace will not react to growing demand is contrary to logic and 
the available evidence. In addition, our interviews with several tower-climbing 
companies reveal that there may be a number of qualified tower climbers available to do 
the work that are not currently identified as available because these vendors temporarily 
moved into other related work in response to the drop in demand for television 
broadcast tower work since the DTV transition.183  

 
  

                                                 
182 Gin Pole Theory and Application, Safety LMS, http://safetylms.com/training/gin-pole-theory-and-
application/ (last visited Apr. 21, 2016); see also Safety LMS Tower Erection Gin Pole Operations Course, 
Safety LMS, http://www.gmesupply.com/safety-lms-gin-pole-operations-course (last visited Apr. 21, 2016) 
(advertising a similar one-day course).   
183 See T-Mobile April 12, 2016 Ex Parte at 2.  
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V. THERE ARE ENOUGH QUALIFIED RF CONSULTING ENGINEERS AND 
OTHER CONSULTANTS AVAILABLE TO COMPLETE THE REPACKING 
PROCESS ON TIME 

A. Adequate RF Consulting Engineers Are Available To Complete The 
Repacking Process On Time 

Through research conducted in January and February 2016, Hammett & Edison 
estimated that 53 RF consulting engineers are available to assist with repacking 
work.184  According to the On Time, On Budget study, that is enough to meet the 
broadcaster relocation deadline.185 

 
DTC’s response contends that several firms identified in the study are unqualified,186 
and reduces its own initial calculations from 35 qualified engineers down to 29.187  In 
light of DTC’s response, Hammett & Edison conducted phone and email interviews in 
March and April 2016 with the firms listed in the table below to reassess the number of 
engineers each firm employs.  With respect to several of the firms, Hammett & Edison 
and DTC agree on the number of engineers employed.  With respect to the remaining 
firms, however, DTC understates the actual number of available consultants.  For 
example, Hammett & Edison interviewed KGI Broadcast Engineering Consultants’ two 
engineers, who were surprised to learn from DTC’s response that one of them is retired 
and the other is ill—neither of which is the case.188  DTC also insinuates that the On 
Time, On Budget study held out a dead man as qualified to perform RF engineering 
work.189  But though the study listed D.L. Markley & Associates as an available RF 
consulting engineering firm, it never suggested that D.L. Markley himself continued to 
provide RF engineering services.  Instead, the study, as an estimate, attributed two 
engineers to the firm.190  As DTC’s response notes, one engineer worked for D.L. 
Markley & Associates until very recently.191  Additional research conducted in March 
2016 proves the existence of another engineer.192  The On Time, On Budget study 

                                                 
184 See On Time and On Budget at 24-25. 
185 See id. at 22-27. 
186 See DTC Response at 22-23.  
187 See id at 22.  
188 See id. at 23. 
189 See id. (discussing D.L. Markley & Associates).    
190 See On Time and On Budget at 24. 
191 See DTC Response at 23 (noting that Jeremy Ruck departed the firm).   
192 Charles Ellis consults for D.L. Markley & Associates.  Mr. Ellis also owns his own firm, which the On 
Time, On Budget study did not include in its list of engineering firms.  Mr. Ellis’s firm employs one other 
RF engineer qualified to perform broadcast relocation work.    
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thoroughly researched the capabilities of each RF engineering firm and did not 
advertise the services of the deceased. 
 
Below is an updated table of available RF engineering consultants.  The table provides 
the date several of the firms were contacted and the person at the firms that verified the 
firm’s capabilities.193  Shaded boxes indicate firms with respect to which Hammett & 
Edison and DTC agree on the number of RF consulting engineers employed: 
 
Previously Identified RF Consulting Engineering Firms 
Consulting Firm Date of 

Contact 
Point of Contact Number of Available 

Engineers 
Carl T. Jones Corp. 3/23/16 Tom Jones 6 
Cavell, Mertz & Associates 3/23/16 Garrison Cavell 3 
Chesapeake RF Consultants, 
LLP 

- - 1 

Cohen, Dippell & Everist, P.C. 3/23/16 Donald Everist 3 
Communications 
Technologies Inc. 

- - 2 

D.L. Markley & Associates 3/24/16 Charles Ellis 1 
duTreil, Lundin & Rackley, 
Inc. 

3/25/16 Bob duTreil 2 

Graham Brock 3/22/16 Cathy McKay 1 
Greg Best Consulting, Inc. - - 1 
Hammett & Edison, Inc. 4 
Hatfield & Dawson - - 1 
Kessler & Gehman 3/23/16 Bob Gehman 4 
KGI Broadcast Engineering 
Consultants 

3/24/16 Bob Guill 2 

Marsand, Inc. - - 2 
Meintel Sgrignoli & Wallace 3/23/16 Dennis Wallace 2 
Merrill Weiss Group, LLC - - 1 
Mullaney Engineering, Inc. 3/22/16 John Mullaney 2 
Munn Reese, Inc. 3/31/16 Don Baad 2 
Jeremy Ruck - - 1 
Smith & Fisher - - 2 
V-Soft Communications - - 1 
Vir James PC 3/23/16 Tim Cutforth 1 
Wind River Group, Inc. 4/9/16 Jim McDonald 2 
Total: 47 
 

                                                 
193 Firms for which we and DTC agreed on the number of available engineers without the need for any 
additional investigation were not contacted.  
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We have identified several additional RF consulting engineering firms not included in 
the On Time, On Budget study or the table.  DeLawder Communications, Inc., for 
example, specializes in broadcast services and began consulting on FCC matters in 
1994.194  Since then, DeLawder has filed approximately 200 FCC applications on behalf 
of broadcasters and prepared more than 1,000 applications for more than 100 separate 
clients.195  Evans Engineering Solutions, located in Thiensville, Wisconsin, employs two 
RF engineers.196  And Mid-State Consultants of Nephi, Utah, employs one RF engineer 
qualified to perform television station engineering work and could repurpose two or 
three additional engineers from within the organization.197   
 
Below is a table of newly identified RF consulting engineering firms, including the name 
of the firm, the date the firm was contacted and the number of engineers the firm 
currently employs: 
 
Newly Identified RF Consulting Engineering Firms 
Consulting Firm Date of 

Contact 
Point of Contact Number of Available 

Engineers 
DeLawder 
Communications, Inc. 

3/3/16 Darryl K. 
DeLawder 

1 

Evans Engineering 
Solutions 

3/28/16 Bob Evans 2 

Kube Broadcast 
Consulting, Inc. 

4/12/16 Wayne Kube 1 

Mark G. Fehlig, P.E. 4/5/16 Mark Fehlig 1 
Mid-State Consultants, Inc. 3/31/16 Benjamin Pidek 1 
Total: 6 
Grand Total (Including Previously Identified Firms): 53 
 
Finally, several firms, including Carl T. Jones Corp., Cavell, Mertz & Associates, D.L. 
Markley & Associates, duTreil, Lundin & Rackley, Inc., KGI Broadcast Engineering, Mid-
State Consultants, Munn-Reese, and Hammett & Edison, indicated that they could 
readily reallocate or expand their current workforce.  Based on its interviews Hammett & 
Edison expects between 14 and 19 additional RF engineers to become available for 
repacking work in the future.  Hammett & Edison therefore continues to discover 

                                                 
194 See Company Profile, DeLawder Communications, Inc., 
http://www.delawder.com/The%20Company.htm (last visited Apr. 21, 2016).  
195 See id.   
196 See Evans Engineering Solutions, http://evansengsolutions.com/ (last visited Apr. 21, 2016). 
197 See Mid-State Consultants, http://www.mscon.com/ (last visited Apr. 21, 2016).  
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additional engineering resources available to meet demand for RF consulting services 
during the repacking process. 

 
DTC acknowledges that its original submission omitted several consulting firms,198 but it 
continues to undercount the number of firms available and misrepresent the 
qualifications of others.  Hammett & Edison’s extensive research and direct contact with 
the vast majority of the firms identified in the On Time, On Budget study proves that the 
available supply of RF consulting engineers will not cause a delay in the repacking 
deadline. 
 

B. More Than Enough Structural Engineers Are Available To Assist 
With The Repacking Process 

In the On Time, On Budget study, BTTi identified a dozen structural engineering firms 
capable of performing broadcaster relocation consulting work in addition to the seven 
firms DTC identified in its original submission.199  BTTi conducted phone interviews in 
December 2015 and January 2016 with each of the additional firms it identified to 
confirm the qualifications of each company.200  In its response, DTC claims that the 
study contained three “misrepresentations” of various structural engineering firms’ 
capabilities or current operating status.201     
 
First, DTC says that Consolidated Engineering and Griswold Towers have merged.202  
That is false.  Gray Hodge and Bill Griswold, the respective owners of Consolidated 
Engineering and Griswold Towers, each confirmed to BTTi that their companies are 
separately owned and operated and have no plans to merge.   

 
Second, DTC claims that one of the firms that the study identified primarily designs and 
sells software for structural engineers.  But DTC fails to name the firm, so we can 
respond only by reiterating that BTTi confirmed each firm’s capabilities through phone 
interviews.203 

 
Third, DTC argues that one of the firms that the study identified “primarily works only on 
towers with a maximum of 500-700 feet of height.”204  But once again, DTC fails to 

                                                 
198 See DTC Response at 22. 
199 See On Time and On Budget at 35. 
200 See id. 
201 DTC Response at 23. 
202 See id. 
203 See On Time and On Budget at 35-36. 
204 DTC Response at 23. 
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identify a specific firm.  In any event, DTC does not say this firm works exclusively on 
towers between 500- and 700-foot-tall; the firm presumably works on taller towers some 
of the time.  Moreover, DTC itself acknowledges that “in some cases . . . short towers 
present a greater degree of difficulty for antenna installation, due to variable elevations 
and limited space for towers in mountainous regions.”205  DTC cannot laud the skill 
required to support shorter towers in one breath only to discount such skill in another. 
 
Aside from these unsubstantiated critiques, DTC’s response makes no attempt to 
explain why it failed to include the dozen additional firms the On Time, On Budget study 
identified or to update its construction permit planning findings based on the additional 
firms.  For example, DTC failed to include Paul J. Ford & Co. in its list of structural 
engineering firms.206  BTTi interviewed John Werner, Project Manager for Paul J. Ford & 
Co. in April 2016.  Mr. Werner explained to BTTi that Paul J. Ford has 81 employees 
spread across several divisions.  Paul J. Ford employs 31 people in its tall-tower 
division, including eight professional engineers.  DTC’s failure to account for Paul J. 
Ford & Co.’s significant workforce is only one example of the dubious assumptions DTC 
used to predict that structural engineer supply would delay the construction permit 
application phase of the repacking.207   
 
Additionally, several other structural engineering firms have made their skills and 
availability known to the authors since release of the original On Time, On Budget 
study.  VM Structural Engineering in Ontario, Canada was identified as another 
structural engineering firm qualified to perform repacking work.  BTTi contacted VM 
Structural Engineering in April 2016, and determined that the firm currently employs 
three professional engineers, one of which is licensed in 23 states as well as Canada.  
VM Structural Engineering has worked in the U.S. and Canada on tall towers for 
approximately 20 years.  Tower Engineering Professionals, Inc. is yet another structural 
engineering firm not included in the On Time, On Budget study that could perform 
sophisticated structural-engineering work.208      

                                                 
205 Id. at 18. 
206 See DTC Report at 58. 
207 Id. at 22, 39.  Another example is DTC’s failure to include FDH Velocitel, which “designed, constructed 
and deployed . . . over half of the broadcast towers standing in the United States today” in its list of 
structural engineering firms.  See Structural Engineering, FDH Velocitel, 
http://www.fdhvelocitel.com/services/engineering/structural-engineering/ (last visited Apr. 21, 2016).  FDH 
Velocitel is “uniquely positioned” to help support the repacking process because it “will be able to work 
with the original tower drawings and (in some instances) with the original engineering, design and field 
crews.”  FDH Velocitel, FDH Velocitel Acquires Assets of Structural Engineering Firm Stainless, LLC, PR 
Newswire Association LLC (Feb. 24, 2015, 9:00 AM), http://www.prnewswire.com/news-releases/fdh-
velocitel-acquires-assets-of-structural-engineering-firm-stainless-llc-300040248.html. 
208 See, e.g., Tower Engineering Professionals, Inc., 
http://tepgroup.net/services/telecommunications/structural-engineering (last visited Apr. 24, 2016).  
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There are enough structural engineers to allow broadcasters to complete the repacking 
process within the 39-month deadline.     
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VI. TRANSMITTERS WILL COME IN ON TIME AND WITHIN BUDGET  

Broadcasters that need replacement transmitters will have access to sufficient supply 
during the 39-month repacking schedule.  DTC does not assert otherwise.209 
 
DTC instead contends that the On Time, On Budget study underestimates the costs for 
replacing all of the primary and standby transmitters broadcasters will need.210  
According to DTC, 36 percent of all full-power UHF stations currently own and maintain 
a backup transmitter.211  But as DTC acknowledges, its estimate of the number of 
stations that have a backup transmitter is simply that—an estimate.  To our knowledge, 
there is no publicly available information on the number of stations that own and operate 
backup transmitters. 
 
Even assuming for the sake of argument that DTC’s 36-percent estimate is accurate, 
applying that figure to the total number of full-power stations on-air today would still 
overstate the number of stations that will need to replace their backup transmitters.212  
That is because a significant number of stations will either exit the market or are already 
operating below the clearing target.  None of the exiting stations will need a new backup 
(or primary) transmitter and only a limited percentage of the stations operating below 
the clearing target will need new transmitters. 
 
In any event, the On Time, On Budget study accounts for all of the costs for backup 
transmitters in DTC’s initial estimates.213  The study expressly “relied on DTC’s 
estimates for the number of stations requiring back up transmitters” and included the 
costs of purchasing new backup transmitters found in DTC’s cost projections.214  DTC is 
wrong to suggest that the On Time, On Budget study’s cost estimates do not include 
allocations for backup transmitters.       
 
The On Time, On Budget study does reduce DTC’s transmitter-related cost projections 
in two ways: (1) it employs a more granular analysis of the power level of the 
transmitters that stations will need in light of their current operations; and (2) it takes into 
account the number of stations that today use a solid state transmitter.215   

                                                 
209 See DTC Report at 28 (“It is not anticipated that transmitter production and delivery will be a time-
limiting factor during the repacking if stations promptly order their equipment after receiving their CP.”).   
210 DTC Response at 23-25. 
211 See id. at 23-24. 
212 See id. at 24. 
213 DTC Report at 48, 50. 
214 On Time and On Budget at 52.  
215 See id. at 49-54. 
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With respect to the first point, the study found that, contrary to DTC’s assumptions, 90 
percent of all UHF stations would not need to replace their transmission systems with 
40 kW (or higher) transmitters.216  Based on broadcasters’ Schedule 381 submissions, 
68 percent of UHF stations use transmitters of less than 40 kW and over 40 percent of 
UHF stations use transmitters that operate at less than 10 kW power.217  Given that 
replacing lower-power transmitters costs less than replacing higher-power ones, DTC’s 
cost estimate is too high, by between $257 million and $313 million.218  DTC’s response 
does not dispute that fact. 
 
With respect to the second point, the study conservatively estimates that 20 percent of 
stations that are reassigned a new channel use a solid-state transmitter that could be 
reused on their new channel assignments.219  DTC argues that that figure is too high.220  
But DTC acknowledges that approximately 150 full power stations operate using 
frequency-agile transmitters that they will not need to replace and implicitly concedes 
that additional stations will be able to reuse their channel-banded, solid-state 
transmitters.221  Indeed, GatesAir, the nation’s largest manufacturer of TV transmitters, 
advertises that transmitters that are not fully broadband are sometimes capable of re-
channelization.222  Moreover, DTC fails to address the fact that some stations could 
purchase compatible primary or secondary transmitters from other stations that will be 
going off of the air. 
 
DTC further claims that “[p]utting a station off air for more than a few hours overnight 
represents an unacceptable interruption of its business” and therefore “any 
modifications that can’t be made in this time period will result in the need of a new 
transmitter.”223  But DTC fails to account for the number of stations that currently have 
                                                 
216 See id. at 50-52.  The study estimates that DTC overstated costs by between $257 million and $313 
million based on transmitter power.  See id. at 49.  Correcting for appropriate transmitter power levels 
produces the largest reduction in DTC’s cost estimate other than correcting for the likely number of 
stations the FCC will need to repack.  See id.    
217 See id. at 50. 
218 See id. at 52.  To be conservative, our study does not further reduce costs based on the heavy-duty 
connecting cables DTC claimed broadcasters would need to purchase in conjunction with their 
overpowered transmitters, even though these savings would result in additional cost savings beyond our 
projections.  See id. 
219 See id. at 54. 
220 See DTC Response at 24. 
221 See id. at 25.  
222 See Spectrum Repack: Transmitter and Monitoring, GatesAir, 
http://www.gatesair.com/solutions/spectrum-repack-transmitter-and-monitoring (last visited Apr. 21, 
2016).  
223 DTC Response at 25. 
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standby transmitters.  If a station has a primary transmitter capable of re-channelization 
and a standby transmitter, there is no reason why the station cannot operate using its 
standby transmitter for longer than a few hours while the primary transmitter is re-
channelized. 
 
In short, the On Time, On Budget study uses broadcaster-certified data to draw more 
accurate estimates of relocation costs based on broadcasters’ current transmission 
systems.  The available evidence demonstrates that replacing relocating broadcasters’ 
transmitters will not slow the repacking schedule or break the budget.             
 
CONCLUSION 

Wireless infrastructure is the foundation for the revolution in connectivity that has helped 
fuel America’s economic dynamism and technological leadership for generations.  The 
600 MHz incentive auction and the broadcast repacking that will follow it have the 
potential to propel continued investment, growth and innovation in both the broadband 
and broadcast sectors of America’s technology economy.   
 
Achieving the goal of a timely, cost effective transition will not be without its challenges.  
The broadcast industry relies on a complex, unevenly distributed supply chain of 
domestic and international vendors that must operate in an environment filled with 
operational constraints that increase the complexity and risk of any major change in 
infrastructure deployment.  But nothing in DTC’s most recent submission has cast any 
doubt on the On Time, On Budget study’s ultimate conclusion that broadcasters can 
complete the post-auction relocation process within 39 months and under $1.75 billion.   
 
Our analysis accounted for the full scope of activities necessary to support the 
broadcast transition, including sourcing, distribution and logistics as well as the less 
predictable elements that can complicate individual site relocations, such as the time 
needed to negotiate with tower owners and secure local zoning approval.  We also 
allowed for the capacity of different components of the transition process to interact with 
one another in ways that may increase volatility or heighten the risk of delay.   
 
Site-specific disruptions will inevitably occur.  But broadcast station owners are adept at 
managing complexity and have a deep understanding of the markets in which they 
operate.  Their vendors are similarly agile and flexible.  They can redirect resources 
dynamically around bottlenecks that may emerge to ensure on time performance.  The 
available supply of broadcast support can also satisfy the actual demand for those 
goods and services that the industry will generate following the incentive auction.  
Indeed, our end-to-end analysis of the broadcast relocation process found ample 
capacity at every stage of the process: from radiofrequency engineering, to structural 
engineering, to antenna manufacturing, to transmitter production to tower crews.     
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While complexity and risk is inevitable in any project on the scale of the 600 MHz 
broadcast transition, the available quantitative and qualitative evidence about broadcast 
demand and industry supply demonstrate that the broadcast industry is up to the 
challenge.  Wireless service providers have also committed to collaborating with 
television broadcasters and the FCC to ensure a smooth and timely broadcast transition 
following the 600 MHz incentive auction.  Working together and with the FCC’s 
continued leadership, the available evidence demonstrates that the post-auction 
repacking and relocation process can occur on time and on budget.  
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